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Contemplating Climate Change is a proposed physical exhibit that intends to achieve the 
following goal: by exposing the public to the history surrounding air and water toxicity events, in 
addition to the history of greenhouse gas emissions, the exhibit will inspire people to believe in 
the reality of climate change and spur them to action. The information will be presented in the 
special exhibit space of the Smithsonian’s National Museum of Natural History (NMNH) 
beginning the first week in January of 2021. The physical exhibit is intended to run for two 
years. Utilizing the digitization and mapping technology already in possession of the NMNH, 
Contemplating Climate Change will also be available online as a virtual tour. All images and 
artifacts included in this proposal have either been approved for use via the institution, paid for 
with subscription, or fall under the Fair Use doctrine of the United States which allows the use of 
copyrighted material for the intent of educational progress in nonprofit institutions such as 
Southern New Hampshire University and the Smithsonian’s National Museum of Natural 
History.1 Newspapers.com makes newspapers available for the purpose of historical research, 
which is the intention of their inclusion within this paper.2 According to Getty images, their work 
can be included in this project stating, “Through the use of images, you can illustrate a concept, 
prove a point or inspire others to make their own works. Copyright law allows for creative 
expression in the classroom, and understanding that law can make it easier to share your ideas.”3  
                                                           
1 “U.S. Copyright Office Fair Use Index,” Copyright.gov, accessed 18 May 2019, 
https://www.copyright.gov/fair-use/index.html.  
 
2 “Account details,” Newspapers.com, accessed 25 May 2019, https://www.newspapers.com/account/.  
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In the past year climate change was denounced as fake from Twitter, the news, on the 
streets, in schools, and the White House. In the same year, books were published, studies 
generated, data mapped, models built, and lives reoriented around the evidence showing climate 
change was real. As two conflicting narratives arose stating the impossibility and the validity of 
the same phenomenon, two questions also emerged: What is the history of climate change and 
why doesn't anyone seem to know it? Through exploring historical air and water toxicity events 
combined with evidence on the invisible toxicity of greenhouse gas emissions, this dual physical 
and online exhibit will lead the public to conclude that climate change is real. 
The scene was set in 1930. A disturbing trend emerged in various continents which 
changed the world’s understanding of pollution. That year, the Meuse Valley Fog claimed the 
lives of sixty people in Belgium when industrial pollution was trapped by unexpected climate 
conditions. 1 Though not well known, “This episode led to the first scientific proof of the 
potential of for atmospheric pollution to cause deaths and disease, and it clearly identified the 
most likely causes.”2 According to historians, this was followed by a similar pollution event on 
July 8, 1943 in Los Angles which was so sudden and agonizing that many were convinced they 
were being attacked by the Japanese.3 Next there was the Donora, Pennsylvania (PA) smog event 
                                                           
1 Benoit Nemery, Peter H M Hoet, and Abderrahim Nemmar. "The Meuse Valley Fog of 1930: an air 
pollution disaster," Lancet 357, no. 9257 (March 3, 2001): 704, accessed 11 February 2017, 
https://doi.org/10.1016/S0140-6736(00)04135-0.  
 
2 Nemery et al., “The Meuse Valley Fog of 1930,” 704.  
 
3 Chip Jacobs and William J. Kelly, Smogtown: The lung-burning history of pollution in Los Angeles (New 






of 1948 which claimed the lives of twenty people and left 7,000 more ill.4 Finally, there was the 
Great Smog of London which hit in December of 1952, leaving 10,000 sickened and killing over 
4,000 people.5 Though the chemical makeup of each event differed, the overwhelming paradigm 
shift they caused was unified: air pollution was real and it was dangerous.6 
However, the air was not the sole victim of human pollutants. Water toxicity events also 
began emerging in unfathomable ways. One of the most documented occurrences of aqueous 
pollution came from the oxymoronic Cuyahoga River fires of Cleveland, Ohio. The Cuyahoga 
River was considered the most industrially polluted river in the entire United States. By 1868, it 
was engulfed in flames a total of thirteen different times.7 The worst of the blazes was in 1952 
when over $1.3 million worth of damages occurred. However, the nation was reluctant to address 
the pollution until the fire of 1969 where it was said the flames rose over five stories into the air. 
For the most part, the public was fairly oblivious that pollutants were being "leeched off" 
into our atmosphere and waterways. To them, the emissions from plants, factories, and mining 
endeavors were invisible. They would emerge as smoke and dissipate into the clear blue sky or 
they would spill into the water in vibrant displays, but downstream would run clear. Many were 
lulled into a false sense of security. How could such industrialization be detrimental if plants still 
grew, the water ran clean, and people breathed with ease? However, the ‘invisible’ began to 
manifest itself as throat-searing, eye-watering smog; some neighbors were rushed off to the 
                                                           
4 Devra Davis, When Smoke Ran Like Water: Tales of Environmental Deception and the Battle Against 
Pollution (New York, NY: Basic Books, 2004), 5-30. 
 
5Davis, When Smoke Ran, 42-45. 
 
6 Davis, When Smoke Ran, 112. 
 







hospital while others were led to the morgue. Fish floated unmoving to the surface and water 
became an inferno. The barrier was finally broken and pollution disasters became visible.  
The next step was for scientists to research as best they could to understand this new and 
pressing problem of pollution. Many recalled the “greenhouse effect” research done by scientists 
Svante Arrhenius and Guy Stewart Callendar back in 1896 and 1938, respectively, when they 
discovered that rising levels of Carbon Dioxide (CO2) released into the atmosphere could 
actually manipulate our environment.8 Applying this theory to their present problem in the late 
1940s, scientists such as Arie Haagen-Smit, looked into the elemental makeup of the smog in 
areas like Los Angeles where it was discovered that the primary contributor was CO2 emissions 
from automobiles.9 Near the end of World War II (WWII), there was a significant boom in 
automobile sales in which their production quadrupled.10 More cars on the road meant more CO2 
in the air. As research continued, emerging trends led scientists back to the work of Arrhenius 
and Callendar to explore a more disturbing idea: What if the increased levels of CO2 were also 
causing the temperature to rise? Shortly thereafter in 1957, scientists Roger Revelle and Hans 
Seuss analyzed oceanic data based on the increase in CO2 emissions and discovered that, due to 
                                                           
8 Svante Arrhenius, "On the Influence of Carbonic Acid in the Air upon the Temperature of the Ground," 
Philosophical Magazine and Journal of Science, series 5, volume 14 (April 1896): 237-276, accessed 12 February 
2017, http://www.rsc.org/images/Arrhenius1896_tcm18-173546.pdf. 
 
Thomas R. Anderson, Ed Hawkins, and Philip D. Jones, “CO2, the Greenhouse Effect and Global 
Warming: from the pioneering work of Arrhenius and Callendar to today’s Earth System Models,” Endeavour 40, 
no. 3 (2016): 178-187, accessed 11 February 2017, https://doi.org/10.1016/j.endeavour.2016.07.002.  
 
9 Jacobs & Kelly, Smogtown, 69-74. 
 






the behavior of the greenhouse effect, the temperature of the earth was increasing at an 
extraordinary and exponential rate.11 Climate change science had emerged.  
 This project is separated into five chapters. Chapter one is concerned with historical 
research. It delves into the validity and content of the primary source material used to inform and 
create the Contemplating Climate Change exhibit. Chapter Two contains the completed project 
with the resources and renderings of the physical exhibit space which will also be present in the 
online space. Chapter Three is devoted to the audience and contemplates how best to increase the 
base and ensure that all needs are met. The fourth chapter focuses upon the budget and staffing 
requirements of creating the exhibit. Finally, Chapter Five addresses recommendations for 
effective implementation of Contemplating Climate Change.  
 
   
 
                                                           
11 Roger Revelle and Hans Suess, “Carbon Dioxide Exchange Between Atmosphere and Ocean and the 






Chapter 1: Historical Research 
 
I. Topic Interpretation 
The research question guiding the development of this exhibit started broadly with, 
“What do we know about the history of climate change?” With extensive examinations 
stemming from comprehensive histories of climate change and some influence from news 
headlines, two smaller questions began to form: What caused the rise of CO2 in the atmosphere 
and why did we create the Clean Air Act and the Clean Water Act?1 The former led to the post-
WWII  automobile boom. However, that did not account for the increase in CO2 prior to the 
1940s. Hence a new question emerged: What caused the increase in greenhouse gases before 
auto emissions? The latter question, on the Clean Air and Water Acts, led to numerous forgotten 
and tragic air and water toxicity events that cost people their lives and highlighted the dangers of 
rolling back these policies in the present. On this front, another new query emerged: Why have 
all these toxicity events been forgotten to history? While these ideas continued to branch out in 
newer directions and validated the thesis that climate change is real, another very pivotal branch 
began to emerge from the trunk of environmental history: How do you persuade a climate 
change denier to change their mind? In public history, effective interpersonal communication is 
imperative because it is the job of the institution to bring factual knowledge to the public. Thus, 
some of the research conducted had to focus on appealing to the most oppositional audience.   
                                                           
1Elizabeth T. Jacobs, PhD, Jefferey L. Burgess, MD, and Mark B. Abbott, PhD, “The Donora Smog 
Revisited: 70 Years After the Event That Inspired the Clean Air Act,” American Journal of Public Health 108 
(2018): S85–88. https://doi.org/10.2105/AJPH.2017.304219. 
 
 Mark S. Joy, “THE MODERN ERA: Clean Water Act,” Defining Documents: Environment & 








The professional standards historians follow in selecting and interpreting sources are 
many. Of upmost importance, ethical historians will only utilize and present sources that are 
accurate and reputable.2 Sources can be gauged for their accuracy by comparing them to multiple 
other accounts of the same events. Materials used for this exhibit have been counter-referenced 
and verified. For example, the information included in Rachel Carson’s claims in Silent Spring 
can be confirmed with secondary data points surrounding the use of DDT and other insecticides.3 
Also, it is expected that sources are also be tested for validity by looking to peer reviews and the 
reputation of the authors. This has also been done for the sources of the exhibit. For example, 
Mike Hulme is the author of a pertinent secondary source called Why We Disagree About 
Climate Change: Understanding Controversy, Inaction, and Opportunity.4 Hulme is a renowned 
Professor of Climate Change in the School on Environmental Sciences at the University of East 
Anglia in the United Kingdom. Beyond his academic expertise, Hulme was honored as writing 
one of the ‘Top 20 most influential books’ by Cambridge University Press for Why We Disagree 
About Climate Change’s influence on policy-making, contributions to social change, and 
alteration of the intellectual landscape.5  
                                                           
2 John Tosh, The Pursuit of History: Aims, Methods and New Directions in the Study of History, 6th ed. 
(Abington, Oxon: Routledge, 2015).  
 
“NCPH CODE OF ETHICS AND PROFESSIONAL CONDUCT.” National Council on Public History, 
accessed 9 February 2019, https://ncph.org/about/governance-committees/code-of-ethics-and-professional-conduct/. 
 
3 Rachel Carson, Silent Spring (Boston: First Mariner Books, 2002). 
 
“DDT: Environmental Effects,” University of Delaware, updated 19 November 1997, accessed 3 February 
2019, http://www1.udel.edu/chem/C465/senior/fall97/insecticide/environ.html.  
 
4 Mike Hulme, Why We Disagree About Climate Change: Understanding Controversy, Inaction, and 
Opportunity (New York: Cambridge University Press, 2009), Kindle.  
 
5 “Why We Disagree About Climate Change … top 20 influential books,” Mike Hulme, 11 December 2014, 





In addition to accuracy and reputability, it is important for historians to utilize works in 
an honest manner. This means that chosen sources are not manipulated, truncated, or bastardized 
in order to serve the larger argument. Instead, all sources will be represented in their full nature. 
For this exhibit, it is also necessary to address some of the more pertinent ethical considerations 
of displaying primary source artifacts. To begin with, the items within the collection shall be 
verified as authentic through their provenance which can be found in archival institutions, legally 
obtained without copyright infringement, pertinent to the mission of the National Museum of 
Natural History, and that do not violate the rights of any special interest groups by being 
displayed.6 Furthermore, this exhibit will be created in such a manner that the goal of academic 
history is preserved: critical dialogue.7 As stated by the American Historical Association, the 
purpose of historical research is to be, “in search of answers to the most compelling questions of 
our own time and place.”8 Climate change is undoubtedly one of the most significant questions 
facing the world today. The dynamic display of this exhibit should spur critical conversations. 
The secondary sources used for this project vary in nature. There are comprehensive 
histories such as, distinguished Professor of History and Director of the Ohio State Center for 
Historical Research, John L. Brooke’s Climate Change and the Course of Global History: A 
Rough Journey, which attempts to tell the entirety of all human factors contributing to climate 
                                                                                                                                                                                           
 
6 Timothy Ambrose and Crispin Paine, Museum Basics, 3rd ed. (New York: Routledge, 2012, c1993), 176-
178.  
 
7 “Statement on Standards of Professional Conduct (updated 2019),” American Historical Association, 
accessed 18 February 2019, https://www.historians.org/jobs-and-professional-development/statements-standards-
and-guidelines-of-the-discipline/statement-on-standards-of-professional-conduct#SharedValues.  
 





change over time.9 Such texts are beneficial because they show how Schumpeterian growth, 
defined as “…sustained modern economic growth based on accelerating technological 
innovation,” made significant impacts on the amount of greenhouse gases going into the 
atmosphere.10 Along with similar works like Benjamin Lieberman and Elizabeth Gordon’s 
Climate Change in Human History: Prehistory to the Present, Mike Hulme’s Why We Disagree 
About Climate Change: Understanding Controversy, Inaction, and Opportunity, and J.R. 
McNeill’s Something New Under the Sun, these historians build a cohesive argument that each 
industrial revolution brought about exponential increases of greenhouse gas emissions which 
steadily affected the environment until the massive automobile boom in the post-WWII era.11  
That boom then increased environmental degradation to levels never before recorded. All of 
these sources come from reputable historians and supporting academics that hold offices in 
institutions around the world. The data included in their arguments is scientifically sound and 
can easily be quantified by known models such as the Keeling Curve.12 The exhibit also utilizes 
                                                           
9 John L. Brooke, Climate Change and the Course of Global History: A Rough Journey (New York: 
Cambridge University Press, 2014).  
 
10 Brooke, Climate Change, 479-480. 
 
11 Mike Hulme, Why We Disagree. 
 
Brooke, Climate Change.  
 
Benjamin Lieberman and Elizabeth Gordon, Climate Change in Human History: Prehistory to the Present 
(New York: Bloomsbury Academic, 2018), Kindle.  
 
11 J.R. McNeill, Something New Under the Sun (New York: W.W. Norton & Company Ltd, 2001, c2000). 
 







the scientific writings of Arrhenius, Callendar, and Haagen-Smit.13 These histories represent one-
third of the primary exhibit space devoted to invisible pollutants and their causes. They build the 
case for climate change and the dangers of invisible toxins. 
The second set of primary and secondary source material concerns past and present 
toxicity events and their resulting damages. This includes works surrounding the air toxicity 
events of Donora and Los Angeles as well as the water toxicity events of Cuyahoga and Rachel 
Carson’s research into DDT. Some important books are Devra Lee Davis’ When Smoke Ran like 
Water: Tales of Environmental Deception and the Battle against Pollution which chronicles air 
toxicity events, Chip Jacobs & William J. Kelly’s Smogtown: The Lung-Burning History of 
Pollution in Los Angeles which showed the historical significance of air pollution in Los Angeles 
during the 1940s, Rachel Carson’s Silent Spring which revealed the water pollution caused by 
insecticides, Elizabeth Kolbert’s books The Sixth Extinction: An Unnatural History and Field 
Notes from a Catastrophe: Man, Nature, and Climate Change which chronicles the overreaching 
effects of climate change, and Thom Van Dooren’s Flight Ways: Life and Loss at the Edge of 
Extinction which humanizes the pollution experience of other species.14 Not all of these authors 
                                                           
13Svante Arrhenius, "On the Influence of Carbonic Acid in the Air upon the Temperature of the Ground," 
Philosophical Magazine and Journal of Science, series 5, volume 14 (April 1896): 237-276, accessed 19 March 
2019, https://doi.org/10.1080/14786449608620846. 
 
Michael Graham Richard, “Guy Callendar's groundbreaking scientific paper on man-made global warming 
is 75 years old,” treehugger, written 23 April 2013, accessed 21 April 2019, https://www.treehugger.com/climate-
change/guy-callendars-groundbreaking-scientific-paper-man-made-global-warming-75-years-old.html.   
 
A. J. Haagen-Smit, “Chemistry and Physiology of Los Angeles Smog,” Industrial and Engineering 
Chemistry 44, no. 6 (1952), 1342-1346, accessed 21 April 2019, https://doi.org/10.1021/ie50510a045. 
 
14 Jacobs & Kelly, Smogtown. 
 
Davis, When Smoke Ran. 
 





are historians. Some are medical professionals, journalists, and philosophers. However, all of 
them have strong reputations and respect in their fields and their research has been verified by 
other scientists and environmentalists. These narratives build another third of the exhibit space, 
the portion devoted to visible toxins. They depict the immediate death, destruction, and dangers 
of the visible pollutants we use daily. This section of the exhibit also includes primary source 
material like that of the Donora Smog Museum’s archives have been digitized and given to me 
by Brian Charlton of the Donora Historical Society as well as photographs from the University 
of California at Los Angeles Archives.15 
The third set of sources represents the final piece of the exhibit space: the audience. This 
is where the real interpersonal connection between public history institution and audience lies. 
Research for how to best appeal to the audience and present the materials comes from works 
such as David O. Renz & Associates The Jossey-Bass Handbook of Nonprofit Leadership and 
Management, Fourth ed., Ross Parry’s Museums in a Digital Age, Timothy Ambrose and Crispin 
Paine’s Museum Basics, 3rd ed., and Katharine Hayhoe’s “The Most Important Thing You Can 
Do to Fight Climate Change: Talk About It.”16 These resources are the backbone to ensuring the 
                                                                                                                                                                                           
 
Elizabeth Kolbert, The Sixth Extinction: An Unnatural History (New York: Picador, 2014). 
 
Elizabeth Kolbert, Field Notes From a Catastrophe: man, Nature, and Climate Change (New York: 
Bloomsbury, 2006). 
 
Thom Van Dooren, Flight Ways: Life and Loss at the Edge of Extinction (New York: Columbia University 
Press, 2014).  
 
15 Brian Charlton, email message to the author, December 24, 2017.  
 
“University Archives,” UCLA Library, accessed 26 April 2019, https://www.library.ucla.edu/special-
collections/university-archives. 
 
16David O. Renz & Associates, The Jossey-Bass Handbook of Nonprofit Leadership and Management, 





exhibit is an ethical space. They explain how to present sources, read the audience, and increase 
accessibility so the real juices of the topic can flow. Another way these sources come in handy is 
in building the third leg of the exhibit space, the visceral, where the audience can explore the 
impact of the message in a safe space and feel empowered to next steps. All of these authors 
have experience in either public history institutions or environmental advocacy and they have 
important advice on how to do so professionally.   
 
II. Topic Defense 
With the current government of the United States, there have been modifications that 
have significantly impacted public policy. These adjustments have rolled back expectations on 
vital legislation such as the Clean Air and Clean Water Acts. In the past two years, there have 
been five changes to the Clean Air Act: 
 …last month’s proposal to declare that the 2012 regulation on mercury emissions from 
coal-fired power plants is not justified; a January 2018 decision to allow certain polluting 
facilities to be subject to less stringent pollution technology standards; a 2017 proposal to 
repeal pollution rules for certain heavy-duty trucks that use older engines; a May 2018 
policy to consider the costs of ambient air pollution standards and various policies that 
the Democrats say have sidelined science in the emissions regulatory process.17  
                                                                                                                                                                                           
 
Timothy Ambrose and Crispin Paine, Museum Basics, 3rd ed. (New York: Routledge, 2012, c1993). 
 
Ross Parry ed., Museums in a Digital Age (New York: Routledge, 2010). 
 
Katharine Hayhoe, “The Most Important Thing You Can Do to Fight Climate Change: Talk About It,” 




17 Timothy Cama, “House Dems Scrutinize Trump EPA air pollution policies,” The Hill, 28 January 2019, 







Unfortunately, the Clean Air Act isn’t alone in its stripping down. The rollbacks to the Clean 
Water Act have allowed the current administration to allow two highly toxic chemicals, 
Perfluorooctanoic acid and Perfluorooctanesulfonic acid, back into our drinking water.18 Most 
Americans are entirely unaware of the history behind these two policies and the extremely 
deadly toxicity events which led to their creation. If they were educated on the necessity for 
these checks and regulations, they might be more inclined to vote to protect them. However, it is 
not just the visible dangers of air and water toxicity that are currently under fire.  
The current President is also a strong opponent to climate change and often takes to 
media to denounce the history and science behind the truth with tweets such as, “In the beautiful 
Midwest, windchill temperatures are reaching minus 60 degrees, the coldest ever recorded. In 
coming days, expected to get even colder. People can’t last outside even for minutes. What the 
hell is going on with Global Warming? Please come back fast, we need you!”19 Even in countries 
with leaders who view climate change as reality, such as China, are desperately struggling to 
mitigate the effects in time to make a change.20 It is a tumultuous time and the public is caught in 
the middle of the political firestorm. The ethical expectation of public history institutions is to 
provide the public with the knowledge they need in order to make informed decisions. Yet, few 
                                                           
18 Annie Snider, “Exclusive: Trump EPA won’t limit 2 toxic chemicals in drinking water,” Politico, written 
28 January 2019, accessed 30 January 2019, https://www.politico.com/story/2019/01/28/epa-toxic-chemicals-
drinking-water-1124797.  
 
19 Donald Trump, “In the beautiful Midwest, windchill temperatures are reaching minus 60 degrees, the 
coldest ever recorded. In coming days, expected to get even colder. People can’t last outside even for minutes. What 
the hell is going on with Global Waming? Please come back fast, we need you!” Twitter, 28 January 2019, 
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institutions show the audacity to take it on. Thus, the topic of climate change is one of, if not the 
most, relevant topic facing historians today.   
The conclusions of this project are not entirely different than the conclusions of other 
histories of climate change. There is a strong agreement among historians that climate change is 
real and there have been many different pollutants that have been put into the environment over 
time. John L. Brooke, Mike Hulme, Benjamin Lieberman, Elizabeth Gordon, and J.R. McNeill 
include very strong theses supporting the reality of climate change in their comprehensive works. 
However, the trouble is that these works cover so many events in human history that they 
sacrifice unpacking these moments. 21 On the other side of the spectrum are historical works such 
as those by Devra Davis and Chip Jacobs & William J. Kelly which focus so specifically on a 
certain topics that they neglect to fully integrate the toxicity events back into the greater narrative 
on climate change.22 This project will combine the best of both sides and create what is referred 
to in the food industry as the ‘bliss point.’23 The bliss point is the perfect blend of sweet and salty 
that leaves someone craving more of that food. With regards to this research, the bliss point will 
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be finding an effective balance between seeing the broader history of climate change and 
showing the supreme relevance of the more specific toxicity events.  
The goal of informing the audience will be accomplished by beginning with a safe space 
that inspires a deep love of nature and creating a visceral reaction. Next it will move into the 
‘visible’ by drawing upon select air and water toxicity events that led to the development of the 
Clean Air and Clean Water Acts. Then, it will build upon these very visible and very deadly 
events and enter into the ‘invisible’ narrative of greenhouse gases and climate change. By giving 
the audience something tangible in the beginning, like a river on fire, it makes it easier for them 
to transfer their understanding to something intangible, like increase levels CO2 in the 
atmosphere since the end of WWII. In making this exhibit interactive and visceral, it will also 
allow the public to experience environmental history as never before by literally being immersed 
in it. Studies have shown a worldwide decline in reading with the boom of technology.24 By 
relying on truncated and biased sound bites, the public is not getting access to accurate data and 
information. In order to meet those ethical needs for verifiable knowledge, public history 
institutions need to present on climate change.  
The implications of this project are far-reaching. If effective, it has the potential to 
influence numerous political and cultural factors. First, the public may feel compelled to political 
action in defense of the Clean Air and Clean Water Acts. They may also have a desire to see 
more environmentally friendly policies at the national, state, and local level. This exhibit has the 
potential to influence their voting patterns for elected officials and ballot measures. Second, there 
                                                           







are numerous cultural shifts that may result from increased public awareness. There will be a 
section of the exhibit devoted to what life changes people can make right now to better the 
environment. Some of them will be obvious greenhouse gas reducers like carpooling, riding 
bikes, and walking when possible. Others will be changes to household and personal activities 
which make a large impact, such as bringing a reusable straw when going out or using reusable 
bags when shopping. By giving the audience ideas on how they can take the knowledge learned 
within the exhibit and apply it to their daily lives, it breaks the cycle of futility which can be 
created by being exposed to so much grave and bleak historical information. Instead, it leaves the 
audience feeling empowered to internalize the information and take action to prevent further 
destruction. Climate change is serious, but there is still something we can do. The purpose of the 
exhibit is to move the public to critically challenge the climate denying narrative and question 
their place within the system.  
 
III. Source Analysis 
The Donora Historical Society has a Smog Museum which is tied to the events of the 
1948 air toxicity event.25 A copy of all their digitized materials was acquired from the museum 
during a previous project.26 There are many images, videos, and other primary artifacts related to 
the events included on the USB copy. The benefit of this digital repository is that many of these 
artifacts are only located in Donora, PA. They have not been digitized to be released online and 
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the only way to interact with these resources beyond requesting a copy is by visiting the physical 
location of the museum. Therefore, there are many artifacts included which have not been seen 
by the public. This exhibit will partner with the Donora Smog Museum in order to bring some 
artifacts to the National Museum of Natural History. 
Bill Barrows of Cleveland State University was contacted and directed this research to 
specific online archives containing images of the Cuyahoga River Fires.27 The images of the 
river’s destruction are very impactful. Contemplating Climate Change also intends to partner 
with the Michael Schwartz Library at Cleveland State University to bring these primary sources 
to the National Museum of Natural History to be put on display. Other collaborations for the 
exhibit include working with Caltech and utilizing their resources on Arie Haagen-Smit.28 
There are numerous digital archives supplying really profound images of source material 
related to the Los Angeles smog of 1943.29 However, the actual images reside at various 
institutions across Southern California. Many images that will be included in the exhibit are 
presently in the University of California, Los Angeles’ Library Special Collections and the 
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University of Southern California’s University Archives.30 Another partnership will exist 
between these institutions and the NMNH in order to have their presence in the exhibit. Of equal 
impact for smog resources are the newspaper archives which hold articles by the Los Angeles 
Times.31 These resources are digitized. While it is possible to get physical artifacts from the Los 
Angeles Times to include in the exhibit, it is more impactful to use them as a sensory tool. Thus, 
the audience will be able to interact with a replica of a primary source document. To see these 
stories in newspapers that many Americans still read today will allow them to relate to these 
events on a personal level because it shows that the events of the past are not so far removed 
from the present. 
There is another set of unconventional primary source material for this project which 
includes environmental writings by poets, stories from activists, images by artists, and the 
scientific data of different laboratories. Some of these writings, such as Walt Whitman’s Leaves 
of Grass, do not easily exist in their original form.32 The majority of the original manuscript for 
Leaves of Grass was unintentionally burned and no real shreds of “Song of the Open Road” 
exist. However, this may prove beneficial because the purpose of the quotes in the exhibit space 
will be more for emphasis than primary source viewing. They will be hung upon plaques in 
various parts of the museum so the originals are unnecessary. Scientific accounts, such as Rachel 
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Carson’s Silent Spring, will also be included to bring a human face to the fight to save the 
environment. There are many primary sources available on this topic at the Beinecke Rare Book 
and Manuscript Library at Yale University.33 In the case of the Keeling Curve, the data will 
actually be best used in its present digital format because it shows a significant trend over time 
when seeing how many parts per million of CO2 is in the atmosphere now when compared to the 
air toxicity events of the 1940s.34 Also, the images of animals facing the challenges of pollution 
and climate change will be exhibited. Some will be taken from published works, such as 
Wonders: Spectacular Moments in Nature Photography.35 Others are not in an archive, but all 
will be requested for reproduction from the artist themselves, as outlined in Chapter Four.  These 
unconventional primary sources will be used to evoke a visceral response from the audience 
experiencing the exhibit. The poetry will be heartfelt, the data impactful, and the images jaw 
dropping. The goal is that the audience will no longer see nature as something to be conquered. 
Instead they will see it as something alive, deserving of life, and worthy of saving.   
Primary source material is always colored by the experiences of those writing it. The 
images of nature photographers, the stories of Thom Van Dooren, the arguments of Rachel 
Carson, and the prose of Walt Whitman are all influenced by their personal relationship with 
nature. They see the environment as being something valuable beyond what it can do for us and 
it shows in how they compose their works. Nevertheless, there is credibility to an emotional 
experience with nature, especially when it is accompanied by scientific facts. All of the primary 
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sources, from Donora to nature photographs, are entrenched in the reality of the situation. They 
show the damage caused by unregulated systems of pollution and evoke questions of what 
happens if those systems continue down the same path. They have not been manipulated. Images 
of the smog in Los Angeles were not doctored nor were the counts of dead fish Rachel Carson 
recorded with the insecticide fallout. If anything, their data is so real that it strengthens the 
argument that climate change is real.  
This primary source material differs from the theses of other histories because it is not 
settling for either too broad or too narrow a focus. Instead, this exhibit will have its foundations 
in three modes: the visible, the invisible, and the emotional. The visible realm includes the air 
and water toxicity events of Donora, Los Angeles, and Ohio. The invisible includes data on 
greenhouse gas emissions and their impact on the environment. The emotional is an appeal to 
what makes us human: beauty, complexity, inspiration, pain, suffering, determination, and love. 
Many histories have covered greenhouse gases. A few have focused on the visible events leading 
to the Clean Air and Clean Water Acts. However, none have done both effectively, and none 
have ever attempted to appeal in an artistic and expressive way. By developing a relationship 
with the audience and immersing them in a love of nature through moving images, heartfelt 
poetry, and expressive stories, it is more likely that they will be open to notoriously difficult 
subject matter. Katharine Hayhoe, a climate scientist, has done much research into why people 
are so oppositional when faced with the facts of climate change.36 She found that most people 
believe their stance to be part of their identity and any challenge to that is a challenge to them as 
                                                           






an individual. This theory has also been accepted by environmental historians such as J. Donald 
Hughes who stated: 
Many environmental historians maintain that what people think and believe exerts 
a motive force on how they will behave in regards to the natural world. Others 
point out that people are skillful at adapting their attitudes, whether enjoined by 
commandments or evolved by personal philosophies, to their needs and desires, 
and that this is as true of the environmental sphere as of any other.37 
Hayhoe’s research also revealed that one way to overcome this feeling is by developing a 
relationship with the climate change denier. In order to develop a relationship with someone, we 
must be willing to be fragile and make a safe space for fragility. Using art, personal stories, 
poetry, prose, music, and whatever other impactful visceral creativity that is available, this space 
can bridge that gap. It can make people feel.  
 
IV. Historiography 
Environmental history is a newer topic in the academic profession. It can be traced to 
George Perkins Marsh’s 1864 work Man and Nature: Or Physical Geography as Modified by 
Human Action.38 Academically, the practice was expanded by Samuel P. Hays’ 1959 work 
Conservation and the Gospel of Efficiency: The Progressive Conservation Movement, 1890-1920 
and Roderick Frazier Nash’s 1967 work Wilderness and the American Mind.39 A majority of 
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historical writings on the subject have only appeared at the turn of the current century. 
Historiographies have been done, but there is still much debate surrounding most of the subject 
matter of the profession. For example, there has been no consensus on the definition of 
‘environmental history.’ A well-recognized definition stems from Donald Worster’s book The 
Ends of the Earth: Perspectives on Modern Environmental History which argues that 
environmental history is juxtaposition of, manipulation of, and interaction between humans and 
the environment in the past.40 “Put in the vernacular then, environmental history is about the role 
and place of nature in human life.”41 In J.R. McNeill’s historiography, he gives his own 
simplified definition, “…the history of the mutual relations between humankind and the rest of 
nature.”42 While there is much debate over the semantics of these definitions and their 
implications, this project is more concerned with another aspect of contention: the lenses.  
McNeill identifies three main focuses of environmental history. There is material 
environmental history which concerns itself with changes in biological and physical 
environments, the intellectual which focuses on human interpretations of the environment in the 
arts and letters, and there is the political, which centers on law and policies.43 In Richard White’s 
historiography, there is more of a focus on the importance of two, the political and the 
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intellectual, which he believes gave rise to the study of environmental history.44 While he does 
often speak of and to the tenets of the material lens, White does not actively assign it this 
nomenclature. Differing even further from this is J. Donald Hughes’ historiography What is 
Environmental History? in which he identifies three broad categories of research which differ 
from those of McNeill and White.45 Hughes maintains that environmental research is separated 
into the influence of environmental factors on human history, environmental changes caused by 
human actions and the rebound effects on the environment, and the history of human thought 
about the environment.46 The first two would fall into McNeill’s material lens while the third 
would fall into the intellectual. However, the rest of Hughes’ book shows that he views the 
political lens as fitting into the material and intellectual. Regardless of the designations given to 
the lenses, each of these historiographies speaks to three distinct and separate areas of study. 
Contemplating Climate Change is not going to conform to any of these triads. Instead, 
the purpose of the exhibit is to give the public an understanding of all three lenses at once 
because the true gap of environmental history is the assumption that it is either ‘this lens or that 
one.’ Instead of choosing one or the other, it should be treated as an ‘and’. The environment has 
been a constant. It cannot be simplified to the material, the intellectual, or the political because 
all three inspire each other. Yet, when most historians write they do so within a specific lens, 
including McNeill who professes that he was most ‘at home’ in the material.47 The audience of 
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this exhibit is going to be the average person off the street; they will have a leaning one way or 
another with regards to climate change. Typically, they will not be accustomed to the academic 
lenses or concerned about intellectual debates over little-known specificities. In fact, this exhibit 
will not even be presented in a solely history-centric museum. This project will be displayed at 
the National Museum of Natural History in Washington D.C.48 It is for the average person, their 
family, their friends, and tourists. In taking advantage of this metropolitan space, Contemplating 
Climate Change will have the breadth and wherewithal to educate the voting populous on the 
climate realities facing them today, where they came from, and what the major historical 
arguments in environmental history are.  
This project calls upon many different secondary sources from environmental historians. 
In order to ground the exhibit in the main arguments of the topic, considerable attention will be 
given to some of the original works of environmental history. George Perkins Marsh, Samuel P. 
Hays, Roger Frazier Nash, and Donald Worster’s books set the direction for academic research, 
development of arguments, and establishment of an environmental narrative. They will be 
included and cited in order to give the audience a stable and accurate background for climate 
change and human/environment interaction. Donald Worster’s definition of environmental 
history will also be at the forefront of exhibit development to give perspective and inspire critical 
conversation among attendees.49 For current evidence of climate change, information will be 
pulled from comprehensive climate histories from renowned researchers like J.R. McNeill, 
Professor of History at Georgetown University and the School of Foreign Service, who takes a 
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very quantifiable approach to climate change by doing his best to present the data sans 
interpretation in his book Something New Under the Sun.  McNeill is so devoted to a neutral 
interpretation that he warns, “For those who like their issues uncomplicated and their morality 
simple, this will disappoint. For those who like apples and oranges reduced to dollars for 
convenient accounting, this will disappoint. And for those who like to be told what to think, this 
will particularly disappoint.”50 
Another comprehensive history of climate change of note is distinguished Professor of 
History at Ohio State University and Director of the Center for Historical Research, John L. 
Brooke’s book Climate Change and the Course of Global History: A Rough Journey. As 
mentioned previously, he not only deliberately builds an effective narrative of Schumpeterian 
growth, but Brooke also asserts two claims upon this growth that are unique to the history of 
climate change. First, he argues that mass agriculture during the 1700s and the 1800s primed the 
world for an increase in greenhouse gases because of the increased methane from the paddy 
fields in Asia and the increased CO2 from deforestation in the United States which was used to 
make room for industrial and farming land.51 Second, Brooke argues that the lack of concern for 
global warming actually came as a result of a stabilization of global temperatures between 1945 
and the 1970s.52 He writes that the increased temperatures were masked in the Northern 
Hemisphere due to an increase of sulfate aerosols in the atmosphere which acted as a solar 
reflectant and led to a cooling in the north that was entirely absent in the tropics during this time. 
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Thus, people in the Northern Hemisphere are less apt to recognize how long global warming has 
been going on.  
 Accompanying these broad histories will be resources about specific air and water 
toxicity events which will include, but are not limited to Chip Jacobs & William J. Kelly’s 
Smogtown: The Lung-Burning History of Pollution in Los Angeles and Devra Lee Davis’ When 
Smoke Ran like Water: Tales of Environmental Deception and the Battle against Pollution. Chip 
Jacobs is an award winning journalist in Los Angeles who has written for almost everyone local, 
from the Los Angeles Times to the Daily News of Los Angeles.53 William J. Kelly is also a 
journalist, but Kelly also served as chief spokesperson for more than thirteen years for the South 
Coast Air Quality Management District, which is the smog control agency for greater Los 
Angeles.54 Unlike a conventional historical record, Jacobs and Kelly wanted Smogtown to have a 
periodical-esque feel. Hence, the story of the beginnings of smog in Los Angeles and the 
realization that CO 2 was a great factor in the equation plays off as an extremely well-informed 
serial in a newspaper. It is swift and exciting, which stands as inspiration on how to appeal to the 
audience. Reading Smogtown barely feels like reading at all because Jacobs and Kelly make the 
times jump off the page as though you were living them. Utilizing quotes and a similar energetic 
writing style for artifact labels may get the audience further enthralled with the subject so it feels 
as though they are also living the experience. 
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 Smogtown also colorfully introduces on of the key players in the discovery of carbon 
emissions from vehicles: Arie Haagen-Smit.55 In the six years following an air toxicity event, no 
American scientist was able to identify what made up the terrifying smog. In only few months of 
part-time work, Haagen-Smit was able to accurately deduce that Los Angeles’ smog was directly 
caused by the population and automobile boom in the City of Angels. Haagen-Smit also 
performed experiments where he made a greenhouse chamber and filled it with smog. Visitors 
could then go inside and view how the toxic air was killing all the plant life inside.56 This 
development is critical to so many other models and ideas that have taken flight in 
environmentalism. For one, Haagen-Smit’s findings directly correlate with the increase in CO 2  
emissions found in the Keeling Curve.57 Furthermore, this increase also explains the change in 
climate caused by the increased presence of greenhouse gases in the atmosphere. Therefore, this 
book is vital to the understanding of all climate change data and would give essential pieces to 
the audience in order to enhance understanding. Additionally, this book is helpful because it 
includes many primary source materials which would be great additions to the exhibit. In 
particular, there is an image of a ‘smog suit’ which looks akin to a hazmat suit which was used to 
protect citizens from the eye-watering and lung-burning pains of breathing the Los Angeles air.58 
Devra Davis is a leading researcher on environmental causes of breast cancer and chronic 
disease.59 She was also raised in Donora, PA. This direct link to an air toxicity event gave her a 
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very unique perspective on writing about pollution. In When Smoke Ran Like Water Davis is 
arguing that in her long search for patterns between disease and causes, there is a significant tie 
in the shape of pollution.60 Davis did essential research into the Donora Smog of 1948 and 
organized the primary sources into a cohesive retelling of the event and its fallout. She also 
provides a good smattering of primary source material on the Los Angeles smog events. Davis 
also generates a large amount of statistics and data to accompany each event which leads to even 
more primary and secondary resources which would benefit the development of the exhibit. Due 
to her medical expertise, Devra Davis also produced an exhaustive list of medical findings. 
These are significant because most histories of climate change and pollution do not delve as 
deeply into physical ramifications such as cancer rates, reproductive damage, and lung issues.  
 Up to this point, there have been many resources showing the immediate ramifications of 
toxicity events. Utilizing Davis’ skills in the medical field will demonstrate to the viewer that 
there are long-term consequences which also need to be recognized. These findings may also 
stand as a foundation for developing a relationship and level of trust with the audience because, 
as cancer and other disease rates continue to go up, the likelihood of a member of the audience 
knowing someone suffering from one of the conditions mentioned also increases.61 Visitors will 
relate to the topic at hand more because it could help them understand what a loved one or they, 
themselves, are going through. It will also spur in them a desire to prevent more people from 
developing or contracting an illness.  
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 The greatest gap facing the secondary literature is their reliance upon either too broad of 
a perspective or too narrow a focus. The beauty of a physical exhibit is that it can meld the two 
together in order to form something meaningful for the public. The presentation of materials and 
academic concepts will be done in a dynamic and interactive way. Exhibits are all about 
separating broad ideas into digestible chunks which neither overwhelm nor alienate. Each section 
of the exhibit will be created in such a way that the subject matter feels familiar to the audience, 
reminding them of things they have read in the news or heard in conversation, yet there will be 
additional depth given in the form of labels accompanying the larger primary sources. The labels 
will challenge the audience to broaden their understanding of the environment while instructing 














Chapter 2: Completed Project 
Section I: About the Exhibit 
This will be a special exhibit created for the Smithsonian National Museum of Natural 
History in Washington, D.C. It will be a physical exhibit located on the second floor of the 
building for two years. There will also be a digital edition of the exhibit space uploaded to the 
virtual tour offered on the NMNH website. The physical exhibit will ask the audience to take 
pictures so they can access some of the online resources after they leave. This project centers on 
dynamically developing the following thesis: through exploring historical air and water toxicity 
events combined with evidence on the invisible toxicity of greenhouse gas emissions, the public 
will conclude that climate change is real. The exhibit will be separated into four distinct spaces: 
The Visceral, The Visible, The Invisible, and The Choices.  
Section II: The Visceral 
The entrance of the special exhibit space at the NMNH features one straight wall and 
another wall that begins straight and branches out diagonally on the right side. The straight 
portion of the right wall shall serve as the introduction for the exhibit. It will feature a large sign 
stating “Contemplating the Climate”. Below it will be an excerpt from the poem, “Song of the 
Open Road,” by Walt Whitman which reads as follows: 
Allons! whoever you are come travel with me!  
Traveling with me you find what never tires.  
 
The earth never tires,  
The earth is rude, silent, incomprehensible at first, Nature is rude and incomprehensible 
at first,  
Be not discouraged, keep on, there are divine things well envelop’d,  
I swear to you there are divine things more beautiful than words can tell.1 
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There shall be a bench for sitting beside the entrance on the same wall as the opening from the 
second floor upper balcony/rotunda area.  
As the diagonal wall branches out, the audience will pass over a hanging sign reading 
“The Visceral.” The exhibit will then open in a room that is separated into three sections by a 
wall in the shape of a T. The first section, along the top of the T will have a large square box on 
the floor. Inside this box will be textured artificial grass that has been recycled. The walls of this 
room will be yellow and there will be a large scene on the front wall of the T showing a beautiful 
serene day. This space will also have large boxes filled with amber waves of grain which will be 
touchable by visitors. Through a small aromatherapy device, subtle smells of freshly cut grass 
will emanate and fill the space. There will also be a tire swing hanging from one of the two trees 
found in the second space and the poem, “Arbor Vitae” by Siegfried Sassoon located on the wall 
under the trees. 
For grace in me divined 
This metaphor I find: 
A tree. 
How can that be? 
 
This tree all winter through 
Found no green work to do- 
No life 
Therein ran rife. 
 
But with the awoken year 
What surge of sap is here- 
What flood 
In branch and bud. 
 
So grace in me can hide- 
Be darkened and denied- 
Then once again  






Vesture my every vein.2 
 
Going right from the grass room will be the tree climb room which features a large fake 
tree made of recycled and reclaimed natural materials. This tree will have fake leaves on it from 
recycled plastic bottles and other materials made by artists specializing in recycled art. The 
museum already employs a very nice ocean scene that has been created with recycled materials, 
as seen in Figure 6, and would use this same method on all art installations throughout the 
exhibit. One of the tree’s limbs will extend into the grass room, but the majority of the tree will 
be placed inside of this space where it will be climbable. The floor will be cushioned and have a 
layer of recycled Astroturf on it to support those who go into the tree. There will also be a fake 
river that flows visible beneath where people are walking at the very base of the tree. The tree 
itself will be easy to climb with faux steps added into it and a very wide, yet low space for the 
audience to stand in. It will also have a ramp so that it is wheelchair accessible. On the wall 
which includes the ramps and stairs shall be the poem, “The Negro Speaks of Rivers,” by 
Langston Hughes. 
I’ve known rivers: 
I’ve known rivers ancient as the world and older than the 
     flow of human blood in human veins. 
 
My soul has grown deep like the rivers. 
 
I bathed in the Euphrates when dawns were young. 
I built my hut near the Congo and it lulled me to sleep. 
I looked upon the Nile and raised the pyramids above it. 
I heard the singing of the Mississippi when Abe Lincoln  
     went down to New Orleans, and I’ve seen its muddy  
     bosom turn all golden in the sunset. 
 
                                                           





I’ve known rivers: 
Ancient, dusky rivers. 
 
My soul has grown deep like the rivers.3 
 
The space will utilize optical illusions in order to seem like the tree is taller than it is and that 
visitors are much higher than they actually are. It will also use these same illusory methods to 
conceal the stairs and ramp. It will be a good point for people to get pictures for their social 
media accounts. This room will have the aromas of the grass room with the addition of strong, 
yet peaceful tree smells. 
In the third room of the T, moving left from the grass room, will be a faux beach. It will 
have false tide pools that visitors can put their hands in and feel the different creatures inside. 
These touchable creatures will not be alive. They will also be made with recycled trash and other 
reclaimed objects. There will also be a tube inside this space which has ‘jellyfish’ made of 
plastic bags that move around the space by audience interaction of flipping the tube upon a wall 
that is painted to look like the beach with large and beautiful ocean waves. Mirroring the giant 
tube on the second wall shall be the poem, “By the Sea,” by Emily Dickinson. 
I started early, took my dog 
And visited the sea 
The mermaids in the basement 
Came out to look at me 
 
And frigates in the upper floor 
Extended hempen hands 
Presuming me to be a mouse 
Aground, upon the sands 
 
                                                           







But no man moved me till the tide 
Went past my simple shoe 
And past my apron and my belt 
And past my bodice too 
 
And made as he would eat me up 
As wholly as a dew 
Upon a dandelion's sleeve 
And then I started too 
 
And he — he followed close behind 
I felt his silver heel 
Upon my ankle, — then my shoes 
Would overflow with pearl 
 
Until we met the solid town 
No man he seemed to know 
And bowing with a mighty look 
At me, the sea withdrew4  
The room will have aromatherapy in the form of very gentle and light sea salt and ocean water. 
There will also be the sound of waves quietly playing. At the very edge of this space will be the 
second tree. This additional tree will ensure that the entire T space is covered with a canopy 
through which a bright blue sky will be somewhat visible. The first tree in the river room and 
this tree shall be connected over the T with a walking bridge. This bridge will allow visitors to be 
up inside the canopy where other recycled creatures reside that they can spot and appreciate what 
they call home. This side will have an exit of only stairs. Visitors in wheelchairs and additional 
needs will have additional room in this tree to turn around and return to the ramp on the other 
side.  
                                                           








Figure 1: Exhibit Layout 
 
 






Figure 3: Grass Room 
 






Figure 5: Tide Pool Room  
 
Figure 6: Recycled Art Installation in NMNH Ocean Hall5 
 
                                                           





Section II: The Visible 
 The next room the audience ventures into beyond the T will be portioned off so there is 
only a small entrance visible. Once into the space, there will be a long cushioned bench 
separating one side from the other in the middle. Hanging above this space will be another large 
sign stating “The Visible.” To the left will be the air toxicity events of Donora and Los Angeles. 
To the right will be the water toxicity events of the Cuyahoga River Fire and the DDT pollution 
from Rachel Carson’s book Silent Spring. On the dividing wall will be information about the 
Clean Air and Clean Water Acts.  
Subsection I: Air Toxicity and Los Angeles 
 The air toxicity events section of the space will be separated into three pieces. First, there 
will be the Los Angeles Smog of 1943. This section will have images of the gravity of the smog 
as well as images of subsequent smog events. It will also feature two tactile newspaper 
facsimiles made of various articles related to the Los Angeles Smog events which will be 
attached to the wall. Each copy will be the same to offer two access points. The public will be 
able to hold onto these newspapers, flip through them, and read historic articles about the event. 
In the corner, the audience will be able to view a replica smog suit people used to comment on 
the polluted air. There will also be a plaque explaining the events, why they were so dangerous. 
The plaque shall read: 
It was 26 July 1943, deep in the throes of World War II, when Los Angeles was suddenly 
shrouded in a dense and eye-watering cloud. The air smelled like bleach and stung on 
skin. Residents panicked, thinking they were being chemically attacked by the Japanese. 
The day after, an investigation by city officials found the cause of LA’s first smog to be 
the result of pollution from Southern California Gas Company's Aliso Street Plant. Los 
Angeles used to pride itself on the purity of its air, but this event was only the beginning. 
As time went on, more and more air toxicity events would occur. A year later, residents 
had acclimated to the dangers smog and would remain indoors on hazy brown days. 







Figure 7: The Los Angeles Smog Wall 
 
Figure 8: Image I  
Los Angeles Civic Center is almost impossible to see on Jan. 5, 1948. 
Los Angeles Times Photographic Archive/UCLA Library6 
                                                          







Figure 9: Image II  
‘Smog’ masks are donned by members of the Highland Park Optimist Club in 1954. Perhaps 
they were optimistic the masks would work. 
L.A. Daily News/Los Angeles Times Photographic Archive/UCLA Library7 
 
Figure 10: Image III  
To protect themselves from the 1958 pollution, pedestrians on Broadway dab their eyes and wear 
gas masks.  
Herald-Examiner Collection/Los Angeles Public Library8 
                                                          







Figure 11: Image IV  
The president of Stamp Out Smog, Afton Slade, displays a birthday cake memorializing 21 years 
of smog at a news conference at the Ambassador Hotel in 1964.  
UCLA Archives9 
 
Figure 12: Image V  
The smoggy skyline of downtown Los Angeles, showing the United States Courthouse (left), 
City Hall (middle), and Hall of Justice (right) as seen in 1956.  
Getty10 
                                                                                                                                                                                           
8 “Collections & Resources,” Los Angeles Public Library, accessed 26 April 2019, 
https://www.lapl.org/collections-resources.  







Figure 13: Image VI  
 Though humorous, this ’pure’ air would prove a strong relief to the eye-watering reality of the 
smoggy skies.  
Getty11 
 
Figure 14: Smog Suit Replica Display 
A replica of the smog suits that people satirically advertised in places such as Los Angeles. 
                                                                                                                                                                                           
10 Rian Dundon, “Photos: L.A.’s mid-century smog was so bad, people thought it was a gas attack Pollution 
earned the city the nickname ‘Smell-A’,” Timeline, 23 May 2018, accessed 26 April 2019, https://timeline.com/la-
smog-pollution-4ca4bc0cc95d.  
11 Rian Dundon, “Photos: L.A.’s mid-century smog was so bad, people thought it was a gas attack Pollution 







Figure 15: This article will be included as a flippable paper in the Los Angeles Smog portion of 
the exhibit and will not include a label.12  
                                                           








Figure 16: This article will be included as a flippable paper in the Los Angeles Smog portion of 
the exhibit and will not include a label.13  
                                                          
13 “Storm Over Fumes Grows (Continued from First Page),” Los Angeles Times, 6 October 1943, accessed 






Figure 17:  This article will be included as a flippable paper in the Los Angeles Smog portion of 
the exhibit and will not include a label.14 
                                                          
14 “Letters from Readers Opinions of the People,” Los Angeles Times, 9 December 1946, accessed 28 






Figure 18: This article will be included as a flippable paper in the Los Angeles Smog portion of 
the exhibit and will not include a label.15 
 
Figure 19: This article will be included as a flippable paper in the Los Angeles Smog portion of 
the exhibit and will not include a label.16  
                                                          
15 “Los Angeles’ Smog Drifts Over Valley, Auto Club Survey Shows,” San Bernardino County Sun, 7 






Subsection II: Air Toxicity and the Donora Smog of 1948 
The second portion of this space will be devoted to the Donora Smog event of 1948. It 
will also feature images, two tactile newspapers, and a plaque explaining the event. However, 
this section will also be related to the model which stands in the middle of the space. This model 
will be a miniature of the town of Donora, PA. In order to show what a weather inversion is like, 
this piece will have a domed cover and will, on a timer, fill up with smog so that the audience 
can understand how intense the immersion was. After about a minute of filling up, the smog will 
be vacuumed out of the dome by an apparatus built under the table whereupon it shall begin the 
process again after about a two minute wait. As many of the pieces as possible within the model 
will be made from repurposed or recycled materials. This piece shall also be accompanied by a 
label explaining what the weather inversion was and why it was so deadly. Near the floor, there 
will be a gas mask with an attached oxygen tank on loan from the Donora Smog Museum. The 
plaque for this section shall read: 
On 27 October 1948, the small town of Donora, Pennsylvania was subject to a weather 
inversion which trapped all air within a dome over the city for multiple days. During this 
event, the zinc and steel plants continue to run, polluting the air and filling the city with 
deadly hydrogen fluoride and sulfur dioxide emissions. The smog ended four days later 
on the 31th, but the damage was already done. Twenty people died as a result of the 
noxious fumes and another 6,000 became seriously ill. For a town of only 14,000, the 
danger was significant enough to garner national attention and a call for change. The 
1948 Donora smog is still considered one of the worst pollution disasters in the history of 
the nation. 
                                                                                                                                                                                           







Figure 20: The Donora Smog Room 
 
Figure 21: Image I  
This is the thickness of the smog that flooded the city of Donora during the air toxicity event. 
Getty17 
                                                           






Figure 22: Image II  




Figure 23: Image III  
In the background of this image is Donora Zinc Works, the industrial company that caused the 
air toxicity event when the weather inversion trapped the smoke and pollution visible in this 
picture. 
Donora Smog Museum19 
                                                          
18 Lorraine Boissoneault, “The Deadly Donora Smog of 1948 Spurred Environmental Protection—But 








Figure 24: Image IV  
Image of Donora Street where the smog encompassed the streets from October 27 and October 
31. The inversion dome finally broke when it rained and allowed the pollution to release.  
Getty20 
 
Figure 25: Image V  
These patients in Donora, PA were placed into oxygen-tented beds during the smog event and 
were still recovering on 3 November 1948 when this image was taken. 
Corbis-Bettmann21  
 
                                                                                                                                                                                           
19 “Donora Zinc Works,” Donora Smog Museum (photograph, Donora, PA).  
20 Lorraine Boissoneault, “The Deadly Donora Smog of 1948 Spurred Environmental Protection—But 
Have We Forgotten the Lesson?” Smithsonian, 26 October 2018, accessed 24 April 2019, 
https://www.smithsonianmag.com/history/deadly-donora-smog-1948-spurred-environmental-protection-have-we-
forgotten-lesson-180970533/.  
21 “Patients In Oxygen-Tented Beds, Donora, Pennsylvania, November 3, 1948.” Explore PA History, 






Figure 26: Donora Smog Dome 
The weather inversion created a dome over the city preventing airflow in and out. Just as a 
balloon traps helium, this dome trapped all the pollutants. With no space to dissipate, the air 
became more and more noxious by the second.  
 
Figure 27: Gas Mask and Tank 
Donora Smog Museum22 
                                                           






Figure 28: This article will be included as a flippable paper in the Donora Smog portion of the 
exhibit and will not include a label.23 
                                                          







Figure 29: This article will be included as a flippable paper in the Donora Smog portion of the 
exhibit and will not include a label.24 
                                                           
24 Various Authors, “Death at Donora Investigated: Authorities Seek Cause of Disaster (Continued from 







Figure 30: This article will be included as a flippable paper in the Donora Smog portion of the 
exhibit and will not include a label.25  
                                                           
25 “Polluted Air May Cause Cancer, Report on Donora Smog Reveals,” Pittsburgh Sun-Telegraph, 14 






Figure 31: This article will be included as a flippable paper in the Donora Smog portion of the 
exhibit and will not include a label.26 
 
Subsection III: Air Toxicity and the Clean Air Act 
The third portion of the air toxicity section will fall upon the last wall where a brief 
history of the creation of the Clean Air Act will be revealed. This means that, following the 
route, the audience will see a plaque explaining how these toxicity events culminated in a piece 
of legislation that is essential to conservation and personal health. Some additional information 
displayed on this wall will include images related to the Clean Air Act, newspaper clippings (not 
                                                          
26 “2 Donora Smog Victims Who Took Trip South Die Within 24 Hours,” Pittsburgh Press, May 6, 1949, 





interactive), and a bookcase below the exhibit which will feature books about air pollution. The 
books on the shelf will include titles such as When Smoke Ran Like Water, Smogtown: The Lung-
Burning History of Pollution in Los Angeles, Choked: Life and Breath in the Age of Air 
Pollution, The People's Republic of Chemicals, Something New Under the Sun, Man and Nature 
or Physical Geography as Modified by Humans, Climate Change and the Course of Global 
History, and The Ends of the Earth.27 The plaque on the legislation shall read: 
The Clean Air Act is a unique piece of legislation which has undergone many transitions 
throughout the years. As a direct result of air toxicity events in Donora, Los Angeles, and 
other American cities, the government’s Environmental Protection Agency first approved 
funding into researching air pollution with the Air Pollution Control Act of 1955. This 
was later modified to create the Clean Air Act of 1963 which generated federal programs 
to research monitoring and controlling air pollution. Then, in 1967, the government 
enacted the Air Quality Act which monitors and regulates the amount of pollution in the 
atmosphere. The Clean Air Act of 1970 authorized and maintained multiple sets of 
accountability standards for companies and generated enforcement teams. Finally, the 
amendments of 1977 and 1990 increased regulations for disposal of toxic chemicals and 
established a program to phase out the use of chemicals that deplete the ozone layer. 
                                                           
27 Devra Davis, When Smoke Ran Like Water: Tales of Environmental Deception and the Battle Against 
Pollution (New York, NY: Basic Books, 2004. 
 
Chip Jacobs and William J. Kelly, Smogtown: The lung-burning history of pollution in Los Angeles (New 
York, NY: The Overlook Press, 2008). 
 
Beth Gardiner, Choked: Life and Breath in the Age of Air Pollution (Chicago, IL: The University of 
Chicago Press, 2019).  
 
Chip Jacobs and William J, Kelly, The People’s Republic of Chemicals (Los Angeles, CA: A Geniune 
Vireo Book/Rare Bird Books, 2014).  
 
J.R. McNeill, Something New Under the Sun (New York: W.W. Norton & Company Ltd, 2001, c2000). 
 
George Perkins Marsh, Man and Nature: Or Physical Geography as Modified by Human Actions (Scotts 
Valley, CA: CreateSpace Independent Publishing, LLC, 1864, c.2018). 
 
John L. Brooke, Climate Change and the Course of Global History: A Rough Journey (New York: 
Cambridge University Press, 2014).  
 





The health information section will display the following: 
According to the American Lung Association, lung cancer is the number one killer of 
men and women in the United States. Although many people tend to associate smoking 
with higher risk factors, a significant amount of studies have shown that air pollution can 
cause lung cancer. While these effects are mostly seen in low and middle income 
countries which are overpopulated, such as China where an 8 year old girl contracted 
lung cancer, cases have been present in the smoggier cities of the United States. While 
the rates here are lower due to regulative legislation like the Clean Air Act, there is still 
much that can be done to eradicate pollution induced cancer completely.  
 






Figure 33: Image I  
[This image will be presented without the caption on the image. The label will read as follows:] 
On 31 December 1970, EPA Administrator William D. Ruckelshaus and President Richard 
Nixon signed the Clean Air Act and changed our nation’s air for the healthier.28 
 
Figure 34: Image II  
This replica plaque serves as a reminder of all the lives that were lost before we had effective 
legislation preventing air pollution. May it serve as a reminder that we must stay aware of our 
impact upon the environment. 
Donora Smog Museum29 
                                                           






                                                                                                                                                                                           








This two page article about pollution written in the Detroit Free Press in 1970 discusses the 
passage of the Clean Air Act and its impact.30  
                                                           
30 John Askins, “U.S. Deadlines on Exhaust Anger Auto Experts,” Detroit Free Press (Detroit, MI), 20 












Figure 36:  
This two page article about pollution written in the Los Angeles Times in 1963 discusses the 
passage of the Clean Air Act and its impact.31   
 
 
                                                           







Subsection IV: Water Toxicity and the Cuyahoga River Fire 
 Akin to the air toxicity section, the water toxicity section will also be separated into three 
distinct pieces. First, there will be the information of Cuyahoga River fires. This will include 
images of the various fires that have happened on the notable river in Ohio and a plaque 
explaining what happened. Mirroring the air pollution side, there will also be a model in this 
room related to water toxicity. It will be a miniature version of the Cuyahoga River as it flows 
through Cleveland. The river will then have a mock fire burning to the scale of over five stories 
tall. This feature will also be made of as many recycled or repurposed materials as possible. It 
will utilize fake fire, by way of paper, colored lights, and wind, in order to show the flames in an 
eco-friendly way. It will also use a recycling water vapor system as smoke instead of actual 
smoke. There will be an accompanying label explaining more detail about the fire, including the 
height of the blaze. The plaque for the main exhibit reads as follows: 
For numerous years, Cleveland, Ohio was an epicenter for manufacturing in the United 
States. However, lack of regulations on waste disposal resulted in the Cuyahoga River 
becoming a dumping ground for chemicals and other detritus. Soon, the reputation of the 
beautiful flowing waters of Ohio became synonymous with being the most polluted 
waterway in the United States. From 1868 onward, the Cuyahoga River caught fire on 
over 13 separate occasions. The fire of 22 June 1969 was the one garnering the most 
media attention. It reached heights of over five stories and caused $50,000 in damages. 
However, the most destructive fire was the one which took place in 1952 and caused over 







Figure 37: Cuyahoga River Fire Wall 
 
Figure 38: Image I  
This is the Cuyahoga River fire of 1952 which caused over $1.3 million in damages.  
Michael Schwartz Library32 
                                                          
32 “Cuyahoga River fire, 1952 - Jefferson St. and W. 3rd.,” The Michael Schwartz Library at Cleveland 







Figure 39: Image II  
This shows the Cuyahoga River fire of 1948 as seen from the Clark Avenue Bridge.  
Michael Schwartz Library33 
 
Figure 40: Image III  
This depicts the Cuyahoga River fire of 1952 as seen from Jefferson St. & W. 3rd . 
Michael Schwartz Library34 
                                                          
33 “Cuyahoga River fire, 1948,” The Michael Schwartz Library at Cleveland State University, accessed 22 







Figure 41: Image IV  
This image from 1961 shows a fireboat attempting to break up oil slick on the Cuyahoga River. 
Michael Schwartz Library35 
 
Figure 42: Image V  
Councilman Katalinas, Henry Sinkiewicz and John Pilch from Cleveland are examine a cloth 
that came up dripping with oil after being dipped in the Cuyahoga River in 1964.  
Michael Schwartz Library36 
                                                                                                                                                                                           
34 “Cuyahoga River fire, 1952, Jefferson St. & W. 3rd,” The Michael Schwartz Library at Cleveland State 
University, accessed 22 April 2019, http://images.ulib.csuohio.edu/cdm/singleitem/collection/press/id/603/rec/1.  
35 “Fireboat breaking up oil slick on the Cuyahoga River, 1961,” The Michael Schwartz Library at 







Figure 43: Cuyahoga River Fire Dome 
This model, to scale, shows the height of the flames during the 1969 fire which reached over 5 
stories high. 
 
Subsection V: Water Toxicity, Rachel Carson, and DDT 
Next, the second wall will have information about toxic waste, such as DDT, and will 
accentuate work done by scientist and advocate Rachel Carson on pollution. There will be 
photographs related to the spraying of DDT, bioaccumulation, and an old advertisement for a 
surprising use of the chemical compound. There will also be primary source material about 
Rachel Carson herself in the form of a manuscript for her famous book Silent Spring, a 
photograph, a newspaper article, and the preserved robins she used as part of her research into 
                                                                                                                                                                                           
36 “Councilman Katalinas, Henry Sinkiewicz and John Pilch examine cloth soaked in oil from the 






chemicals and the environment. For an interactive piece, the middle of this exhibit space shall 
include a large cylindrical tube of water that the audience can walk around. Inside the water tube, 
at around 3-4 feet high, will be various visible liquid contaminants. It will be accompanied by a 
label explaining that contaminants lurk within our water supply. There will also be a large plaque 
in this area featuring more information about Carson and her contributions to science and the 
movement. The plaque for this section shall read as follows: 
Rachel Carson (1907-1964) 
Rachel Carson was a marine biologist with the U.S. Fish and Wildlife Service, an author, 
and a conservationist. In 1962 she wrote the book Silent Spring where she research and 
presented her findings on chemicals and their environmental impact. Most notably, 
Carson exposed the pesticide Dichlorodiphenyltrichloroethane, better known as DDT, as 
being one of the most dangerous chemicals to our environment. DDT was found to be 
cumulatively poisonous to many animals and had a softening effect on egg shells. The 
latter almost led to the extinction of our national bird, the bald eagle. Carson’s book was 
so inspiring that it is credited with spawning the modern environmental movement and 
inspiring the government to ban DDT for good in 1972. 
 






Figure 45: Image I  
Rachel Carson with Microscope, 1962  
Chatham University Collection on Rachel Carson37 
 
                                                          
37 “Rachel Carson with Microscope,” Chatham University Collection on Rachel Carson via Artstor, 







Figure 46: Image II  
This picture from 1955 shows a Ford tri-motor spraying DDT during a western spruce budworm 
control project in Oregon. Sprays like this caused countless animals beyond the target bugs to be 
exposed to large doses of DDT. 
USDA Forest Service.38 
 
Figure 47: Image III  
Bioaccumulation chart which shows how contaminants are magnified as things higher up the 
food chain consume other exposed animals. Eating animals high in DDT caused bald eagles to 
create eggs with soft shells. These shells were more susceptible to breakage which resulted in the 
death of the chicks and caused the entire population to dwindle. 
World Wildlife Federation39   
                                                          
38 “1955. Ford tri-motor spraying DDT. Western spruce budworm control project. Powder River control 







Figure 48: Image IV  
A group of men are spraying DDT on crops. While effective, the DDT would easily make it into 
many other species via bioaccumulation. 40 
 
Figure 49: Image V  
This advertisement from an issue of Women’s Day in 1947 uses Disney images to convince 
parents to protect their children from insects with DDT paper. Little did they know that this 
wallpaper was a far greater harm to their children than insects. DDT also put mothers in danger. 
Studies have shown that exposure quadruples breast cancer risk. 
Science History Institute41 
                                                                                                                                                                                           
39 “Bioaccumulation Chart,” World Wildlife Federation, accessed 22 April 2019, 
http://assets.panda.org/img/original/bioaccumulation_graphic.jpg. 
40 Melissa Breyer, “DDT exposure quadruples breast cancer risk,” Treehugger, 17 June 2015, accessed 22 
April 2019, https://www.treehugger.com/sustainable-agriculture/ddt-exposure-quadruples-breast-cancer-risk.html.  
41 “Protect Your Children Against Disease-Carrying Insects!,” Science History Institute, accessed 22 April 







Figure 50: Rachel Carson’s Robins  
These are the robins of George Wallace, a friend to Carson who contacted her over the concern 
of their dying out. After some experiments, it was found that the birds died after eating worms 
filled with DDT. Carson was so struck by the event that she continued her research, culminating 
evidence against DTT and other pesticides, and was inspired to write Silent Spring. 
Michigan State University Museum.42 
                                                          
42 Jianguo “Jack” Liu , Thomas Dietz , Layne Cameron , Sue Nichols , Richard Snider, “ON EARTH DAY, 
CELEBRATE SILENT SPRING’S 50TH ANNIVERSARY,” Michigan State University, 20 April 2012, accessed 
22 April 2019, https://msutoday.msu.edu/news/2012/on-earth-day-celebrate-silent-spring/.  






Figure 51: Rachel Carson Newspaper Clipping  
This newspaper article from the Daily News in New York, circa 19 May 1963, addresses Rachel 
Carson’s finding from Silent Spring and that despite the dangers, there had still been a pesticide 
boom. It challenged the reader to contemplate the logic of such unsafe choices.43 
 
Figure 52: Polluted Water Structure 
                                                           
43 “SCIENCE: Experts Sound a Warning- Bug-Bombs Can Be Lethal Too,” Daily News (New York, NY), 







Figure 53: This is a page of Rachel Carson’s manuscript for the book Silent Spring. Without her 
tireless devotion to understanding and exposing the dangers of chemical pesticides through this 
book, it is entirely possible that some animals would have gone extinct and our drinking water 
supply would be contaminated. 
Beinecke Rare Books & Manuscript Library44  
Next to this will be another plaque asking visitors to take a picture with their phone so that they 




                                                           
44  “(Space) Through all these new imaginative and creative approaches to the porblem ...&quot; [Page 
from Chapter XVII of Silent Spring.] From: Rachel Carson papers,” Beinecke Rare Books & Manuscript Library, 
accessed 22 April 2019, https://brbl-dl.library.yale.edu/vufind/Record/3521090?image_id=1023491.  






Subsection VI: Clean Water Act 
The last section of The Visible portion of the exhibit will feature a wall dedicated to the 
Clean Water Act and will show how events such as those depicted contributed to the 
development of the act and further legislation protecting our drinking water and public water 
spaces. This will include some images, newspaper clippings, and political cartoons. Some 
additional information included in this exhibit will discuss the importance of clean drinking 
water. There will also be data discussing the deleterious effects of contaminated water on health 
and safety. A bookcase will be included in this section displaying works related to water 
pollution which will serve to inspire the public to read further on the subject if they are so 
interested. These books will include titles like Silent Spring, Field Notes from a Catastrophe, 
The Sixth Extinction: An Unnatural History, Flight Ways: Life and Loss at the Edge of 
Extinction, Coral Reefs: A Very Short Introduction, and Seasick: Ocean Change and the 
Extinction of Life on Earth.46 The main plaque for this area shall state:  
As a direct result of the grand scale pollution seen in the Cuyahoga River and the 
dangerous discoveries of leading scientists, such as Rachel Carson, the government again 
decided that measures must be taken to protect American citizens and the environment at 
large. The United States has been working to protect our waterways since the Rivers and 
Harbors Act of 1862 when the president authorized the cleaning out and deepening of 
selected waterways. In 1948, additional legislation was passed to address pollution in the 
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Federal Water Pollution Control Act in order to eliminate or reduce pollution in all 
waterways. This was later amended in 1972 to become what is now known as the Clean 
Water Act. Amendments included pollution control programs, regulations for waste 
dumping, funding enhanced sewage facilities, and making it illegal to discharge any 
pollutant into navigable waters.  
The health information portion of the plaque shall read: 
Water pollution is extremely dangerous and often deadly. As our nation’s drinking supply 
comes from natural sources, it is essential that there is vigilance in keeping the sources 
clean. However, industrialized facilities, corporate bodies, and chemical plants are not 
always considerate in their storage and waste disposal practices. Currently, two 
Tennessee environmental groups are suing the Gallatin Fossil Plant for their coal ash pits 
which have been leeching contaminants such as including arsenic, lead, and mercury into 
the Cumberland River where Nashville gets their drinking supply. In New Jersey, the 
governor is calling for a massive cleanup due to 1 in 5 residents are receiving water 
contaminated with polyfluoroalkyl substances, which are a group of highly toxic man-
made chemicals. In both these cases, the contaminants listed have been directly linked to 
cancer, heart damage, reproductive problems, neurological disorders, and other serious 
health conditions. That is why enforcement of the Clean Water Act is so vital to our 
nation’s health and safety because it gives citizens the avenues to challenge polluters and 
remove their pollutants.  
 






Figure 55: Image I In this image, President John F. Kennedy is signing an amendment to the 
Federal Water Pollution Control Act on 20 July 1961. 
John F. Kennedy Presidential Library and Museum47  
 
Figure 56: Image II  
This political cartoon from 1969 shows just how serious the pollution had become on the 
Cuyahoga River. Even the fish had enough of the stink! 
Cleveland State University Library Special Collections48 
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Figure 57: The Times Recorder was a local newspaper of Zanesville, OH. This article from 7 
January 1972 talks about how the Clean Water Act is going to save the Great Lakes.49 
  
                                                                                                                                                                                           
48 Liza Lester, “40th Anniversary of the Clean Water Act,” Ecological Society of America, 18 October 2012, 
accessed 21 April 2019, https://www.esa.org/esablog/ecology-in-the-news/ecology-about-town/40th-anniversary-of-
the-clean-water-act/.  
49 Susan Fogg, “Active Planning Under Way to Save Great Lakes,” The Times Recorder (Zanesville, OH), 








Figure 58: This article from The Manhattan Mercury of Manhattan, KS discusses the National 
Water Pollution Control program and what Kansas is doing to meet clean their water. It was 
published 25 October 1948.50  
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Figure 59: This article in the Los Angeles Times from 9 November 1970 discusses the Clean 
Water Act and what changes it required to be made in California in order to cut down on 
pollution and increase infrastructure.51  
 
 
                                                           
51 Kenneth J. Fanucchi, “San Fernando Revives Plan for Sewage Plant,” Los Angeles Times, 9 November 





Section III: The Invisible 
Subsection I: Climate Change Wall 
 The next area will be marked by yet another hanging sign showing its devotion to “The 
Invisible,” also known as greenhouse gas emissions.  It will span two different walls, a left wall 
and a right wall, as well as having interactive exhibits in the middle. There will be two different 
pieces of information displayed in this space. First, there will be information spanning the left 
wall about carbon emissions from vehicles and the research, done by leading scientists, which 
culminated in the understanding of greenhouse gases in the form of a plaque and various other 
mediums of sources. It will build upon the information given in the Clean Air section and will 
feature overviews of the findings of Svante Arrhenius and Guy Stewart Callendar back in 1896 
and 1938.52 It will also feature Arie Haagen-Smit’s findings after the Los Angeles smog events.53 
It will then introduce the Keeling Curve and how it is currently tracking the amount of carbon 
emissions going into the atmosphere.54 There will also be smog bricks displayed made by 
Chinese art-activist Wang Renzheng, also known as Brother Nut.55 These bricks were actually 
made by Brother Nut sucking the smog out of the air in Beijing and will be accompanied in the 
display by the vacuum he used in his endeavor. A plaque and additional images will accompany 
the artifacts. The plaque for the greenhouse effect section will state: 
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 Svante Arrhenius, "On the Influence of Carbonic Acid in the Air upon the Temperature of the Ground," 
Philosophical Magazine and Journal of Science, series 5 volume 14 (April 1896): 237-276, accessed 19 March 
2019, https://doi.org/10.1080/14786449608620846. 
53 Chip Jacobs and William J. Kelly, Smogtown: The lung-burning history of pollution in Los Angeles (New 
York, NY: The Overlook Press, 2008), 69-74. 
54 “The Keeling Curve.” Scripps Institution of Oceanography, accessed 19 March 2019. 
https://scripps.ucsd.edu/programs/keelingcurve/. 
55 Aliya Barnwell, “A Chinese artist made a solid brick of pollution by vacuuming smog out of the air,” 






As all this pollution came to a head, the public was more invested in understanding both 
the visible and invisible causes of toxicity in our atmosphere. In order to understand the 
problems facing them in the present, scientists looked to environmental research of the 
past. Many recalled the “greenhouse effect” research done by Svante Arrhenius and Guy 
Stewart Callendar back in 1896 and 1938, respectively, when they discovered that rising 
levels of Carbon Dioxide (CO₂) released into the atmosphere by burning coal could 
actually manipulate our environment. The increase of atypical gases in the atmosphere 
was causing radiation from the sun to become trapped and reflected back into the 
atmosphere; thus, warming the planet. This phenomenon is then exacerbated by the 
warmer temperatures resulting in more water vapor evaporation which then doubles the 
amount of molecules in the atmosphere which can trap and reflect radiation back into the 
atmosphere.  
Applying this theory to their present problem in the late 1940s, scientists such as Arie 
Haagen-Smit, looked into the elemental makeup of the smog in areas like Los Angeles 
where it was discovered that the primary contributor was CO₂ emissions from 
automobiles. This made sense. Near the end of WWII, there was a significant boom in 
automobile sales in which their production quadrupled. More cars on the road meant 
more CO₂ in the air. As research continued, emerging trends led scientists back to the 
work of Arrhenius and Callendar to explore a more disturbing idea: What if the increased 
levels of CO₂ were also causing the temperature to rise? Shortly thereafter in 1957, 
scientists like Charles David Keeling analyzed data based on the increase in CO₂ 
emissions and discovered that, due to the behavior of the greenhouse effect, the 
temperature of the earth was increasing at an extraordinary and exponential rate which 
directly reflected the increase of CO₂. 
 
The plaque for the second section with Brother Nut’s work will read: 
In 2015, an artist named Brother Nut spent 100 days traveling Beijing with a vacuum 
trailing behind him. Running the vacuum, his intention was to pull the microscopic 
particles that form Beijing’s notorious smog out of the air. With the particulates, he 
formed large bricks to show the government and the public the more concrete version of 
an abstract noxious cloud. Brother Nut was angered that the Chinese government was not 
doing anything to protect its people. He hopes that his art inspires others to reflect on the 






Figure 60: Climate Change Wall 
 






Figure 62: Image I Photomechanical print of Svante Arrhenius published Adolf Eckstein. 
The University of Pennsylvania Libraries56 
 
Figure 63: On the tablet, there will be a readable Copy of On the Influence of Carbonic Acid in 
the Air upon the Temperature of the Ground which was written by Svante Arrhenius with link to 
online access via the Internet Archive . There will also be a sign next to this image requesting 
visitors to take a picture of the link so they can access the article online after they leave. 
Internet Archive57  
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Figure 64: An article about Svante Arrhenius and his return to Europe after a lecture tour in the 
United States which appeared in the Oakland Tribune on 13 August 1904.58 
                                                                                                                                                                                           
57 Svante Arrhenius, "On the Influence of Carbonic Acid in the Air upon the Temperature of the Ground," 
Philosophical Magazine and Journal of Science, series 5 volume 14 (April 1896): 237-276, accessed 21 April 2019, 
https://doi.org/10.1080/14786449608620846.  
58 Berkley Writers, “Professor Will Return To Old World,” Oakland Tribune, (Oakland, CA), 13 August 






Figure 65: Image II Guy Stewart Callendar Portrait 
University of East Anglia Archive59  
 
Figure 66: Guy Stewart Callendar chart depicting the ‘CO₂ Effect’ where there is a correlation 
between the more CO₂ in the air, the warmer the temperature.60 
                                                          







Figure 67: Image III Arie Haagen-Smit is performing one of many experiments related to the 
environment at the California Institute of Technology. 
Caltech Archive61 
 
Figure 68: Image IV: Professor Arie Haagen-Smit creating a batch of smog while presenting a 
public lecture at the California Institute of Technology. 
Caltech Archives62 
                                                                                                                                                                                           
60 Michael Graham Richard, “Guy Callendar's groundbreaking scientific paper on man-made global 
warming is 75 years old,” Treehugger, 23 April 2013, accessed 21 April 2019, https://www.treehugger.com/climate-
change/guy-callendars-groundbreaking-scientific-paper-man-made-global-warming-75-years-old.html.  
61 “ARIE HAAGEN-SMIT,” Caltech Archives, accessed 21 April 2019, http://archives-
dc.library.caltech.edu/islandora/object/ct1%3A3804.  







Figure 69: Article written in the Bakersfield Californian on 11 March 1949 about Arie Haagen-
Smit and his ideas on pollution.63 
 
Figure 70: On the tablet, there will be a readable Copy of Chemistry and Physiology of Los 
Angeles Smog with link to online access via Caltech. There will also be a sign next to this image 
requesting visitors to take a picture of the link so they can access the article online after they 
leave.64 
                                                          
63 Paul F. Ellis, “Scientist Says Better Engines Would Reduce Smog,” Bakersfield Californian, 
(Bakersfield, CA), 11 March 1949, accessed 28 March 2019, 
https://www.newspapers.com/image/3288162/?terms=Arie%2BHaagen-Smit. 
64 A. J. Haagen-Smit, “Chemistry and Physiology of Los Angeles Smog,” Industrial and Engineering 






Figure 71: Image V  
Face masks were added to statues at Peking University in order to protest the ongoing Beijing 
smog. 
Sina Weibo65  
 
Figure 72: Image VI  
Beijing shrouded in smog  
China Foto Press/Getty66 
                                                          
65 Bing, “Face Masks on Peking University Statues Protest Beijing Smog,” chinaSmack, 5 March 2014, 
accessed 21 April 2019, https://www.chinasmack.com/face-masks-on-peking-university-statues-protest-beijing-
smog.  
66 Trevor Nace, “Beijing Declares 'Red Alert' Over Pollution: Haze Visible From Space,” Forbes, 9 







Figure 73: Image VII  
Brother Nut using his vacuum to collect the smog near the Beijing National Stadium on 15 




Subsection II: Transparent Wall Space 
In the middle of this space will be three touch screen tablets set up on stands. These will 
serve as interactive devices for the Keeling Curve and the data from Scripps Institution of 
Oceanography. Visitors can flip through graph after graph to see how dramatic the shift has been 
in greenhouse gas emissions over time. This area will also have a recycled transparent plastic 
wall separating the left half from the right half of the space. On the other side of the recycled 
transparent plastic wall will be an albatross display and an ocean pollution display. The albatross 
will be made out of recycled materials. Next to the albatross will be a spinnable tube borrowed 
                                                          
67  Chris Buckley and Adam Wu, “Amid Smog Wave, an Artist Molds a Potent Symbol of Beijing’s 






from the Monterey Bay Aquarium which contains plastics pulled from an albatross’ stomach.68 
Both will have plaques explaining them. Near it will be a large aquarium (around 7 feet tall) 
filled with a floating trash island. It will attempt to mimic the waves of the ocean and will 
include ocean noises. The label affixed to the aquarium will show a surfer and the polluted ocean 
and shall explain the dangers of pollution.  
 
Figure 74: Keeling Curve Wall 
 
 
Figure 75: Albatross and Ocean Trash Wall   
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Figure 76: Interactive Keeling Curve data from Scripps Institution of Oceanography 
Keeling Curve comes from data recorded at the SCRIPPS Institution of Oceanography at their 
Mauna Loa Observatory in Hawaii. It is named after scientist Charles David Keeling who began 
recording data of CO2 emissions in the atmosphere starting in 1958. Flipping through this data, 
you can see that the increase in parts per million of CO2 in the atmosphere directly correlates to 
the amount of cars on the road post-WWII.  
SCRIPPS Institution of Oceanography69 
 
Figure 77: Image I (Rendering of recycled albatross will look like this) 
Recycled Albatross 
Angela Haseltine Pozzi and Associates 
 
                                                          







Figure 78: Albatross Stomach Tube 
The Laysan Albatross is a seabird that lives in the North Pacific. Each year, albatross chicks die 
because they have consumed too much plastic. Studies have shown that 97.5 percent of albatross 
chicks had plastic in their stomach. The adult birds fly for hundreds, if not thousands, of miles to 
find jellyfish and fish eggs which typically float on the surface of the water. The trouble is, birds 
are unable to distinguish plastics from food they are looking for. Because the plastics go 
undigested, the animals starve to death because they cannot eat or process real foods because 
their stomachs are filled with trash. This trash is from the stomach of an albatross.  
On loan from Monterey Bay Aquarium70 
 
Figure 79: Image II  
“Wave of Change,” Trash Waves Indonesia  
Zak Noyle71  
                                                          







Figure 80: Image III Marine Debris Map 
There are multiple trash convergences currently floating around the Earth’s oceans. At least two 
are in the Pacific Ocean, two in the Atlantic Ocean, and one in the Indian Ocean. Akin to an 
iceberg, these areas of trash are far more substantial than is visible on the surface. Below the 
surface, there is trash reaching all the way to the ocean floor. Some of these pieces are 
microplastics, or almost unnoticeable pieces of plastic that are smaller than 5mm, making them 
easy to swallow for ocean animals. This is a visual representation of what those convergences are 
like and how serious the ocean pollution is. 
Trash inside this tank has been pulled from the ocean. Image courtesy of the National Oceanic 
and Atmospheric Administration.72 
 
Subsection III: Animals and Climate Art 
The right wall of the exhibit will be devoted to images of different climate change issues. 
It will be set up more like an art exhibit with the images and accompanying labels. However, 
each label will ask a distinctive and challenging question about the image the audience is 
viewing. These are the invisible faces of our deteriorating climate who are suffering due to 
pollution and human encroachment. Images of animals suffering, landscapes changing, and other 
                                                                                                                                                                                           
71 “Wave of Change,” Zak Noyle Photography, accessed 20 April 2019, 
https://www.zaknoyle.com/products/wave-of-change-matted-print. 






such provocative sights will compel the audience to see what happens when we consume without 
consideration of the costs. For younger children to connect, this section will also contain a seated 
area where the book The Lorax is read aloud to them via video. There will be a comfortable 
carpet, paintings of truffula trees on the wall, and various little seating shapes for them to sit 
upon near the corner. The space is depicted below with the images that will be included. The 
main plaque briefly states: 
The following are images of animals, nature, and the impact humans have had on their 










Figure 82: The Lorax73 
 
Figure 83: Image I  
Koalas were left without a home in Australia after logging entirely stripped their habitat. This 
one had an ulcerated eye and was treated and then released to a new environment. How would 
you feel if you lost your home, were injured, and then displaced from your family? 
WIRES Wildlife Rescue74 
                                                          






Figure 84: Image II  
In South Georgia Island, a fishing net was wrapped around neck of Antarctic Fur Seal. This is a 
common occurrence for marine life and causes very serious injuries and the net gets wrapped 
around tighter and tighter until it cuts into the skin of animals. Imagine how torturous it must feel 
to have the net cut into you day after day because you are unable to remove it yourself. 
Alamy75 
                                                                                                                                                                                           
74 “Koala rescued from deforestation in Australia - big picture,” The Guardian, 1 May 2013, accessed 20 
April 2019, https://www.theguardian.com/environment/picture/2013/may/01/koala-rescued-deforestation-australia-
big-picture.  
75 “South Georgia Island Leith Harbour Fishing net wrapped around neck of Antarctic Fur Seal 






Figure 85: Image III  
50 tons of dead fish were removed from the waters of Rio de Janeiro prior to the 2016 Olympic 
Games. The water is unregulated and regularly has sulfur and other contaminants dumped into it. 
Many scientists attributed the massive die-off to pollution. How painful it must have been to be 
poisoned to death. 
Leo Correa76 
 
Figure 86: Image IV  
This is Mae West. She is a common snapping turtle who was found by a little boy with a milk 
jug ring around her body. Fortunately, her body was able to adapt and grow around the ring, 
though it seriously deformed her. She was rescued and treated and now lives at the STAR Eco 
Station in California. How could such an unfortunate event have been prevented? 
5 Gyres.77 
                                                          
76 “Brazil removes 50 tons of dead fish from Olympic waters,” Aljazeera America, 21 April 2015, accessed 
20 April 2019,  http://america.aljazeera.com/articles/2015/4/21/brazil-removes-50-tons-of-dead-fish-from-olympic-
waters.html.  






Figure 87: Image V  
“Defenders of Innocence,” 
This motherless black rhino calf was found lost and dehydrated. It was sent to Malilangwe 
Reserve where it will live until it is an adult and released back to the wild. The baby is mouthing 
the hand of an armed anti-poacher who is there to protect the species from illegal hunting. 
Poaching for their horns has almost caused black rhinos to go extinct. How does this image make 
you feel? 
Hilary O’Leary78 
                                                                                                                                                                                           
77 “Meet Mae West,” Facebook: STAR Eco Station, 7 July 2015, accessed 20 April 2019, 
https://www.facebook.com/STAREcoStation/posts/meet-mae-west-a-common-snapping-turtle-who-made-the-news-
20-years-ago-when-a-you/10153503610929759/.  
5 Gyres: Science to Solutions, accessed 20 April 2019, https://www.5gyres.org/.  
78 Hilary O’Leary, “Defenders of Innocence,” in Wonders: Spectacular Moments in Nature Photography, 






Figure 88: Image VI  
“Nairobi’s Skyscrapers,” 
Paras Chandaria read about plans to build a railway through the Nairobi National Park, and 
rushed out to take this picture. While humans and nature can coexist, the encroachment onto the 
habitat of native species is taking its toll. More and more animals are struggling to find food, 
water, shelter, and keep a safe distance from humans. How can we help the wildlife stay wild? 
Paras Chandaria79 
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Figure 89: Image VII  
 This Guillemot was found covered in sludge after the Empress Oil spill in West Wales. Birds are 
very susceptible to oil spills due to their hollow bones which leaves them unable to fly or even 
move. Slick and heavy oil can compromise their natural buoyancy and pull them deep into the 
water where they drown. The poor birds who attempt to clean themselves end up poisoning their 
organs, and the gumming of their feathers prevents them from retaining body heat so they often 
succumb to hypothermia. How can humans do more to prevent oil spills?80 
                                                          








Figure 90: Image VIII  
Although goats are often considered an animal that will eat anything, this is a misconception. 
Goats are very adept at survival and can root through human made garbage for the most 
nutritious portions. However, they are still susceptible to the same dangers of eating man-made 
waste as other animals. Akin to the albatross, studies have shown there are increasing numbers of 
goats consuming plastics. The trouble with plastic is that it does not break down and comes to fill 
the stomach over time. Hence, it is essential that humans do more to get rid of plastics. What can 
you do to help cut down on the amount of plastics in the environment? 81 
 
Section IV: The Choices 
 This is the last wall of the exhibit. Above it will hang another sign stating, “The 
Choices.” On this wall there will be different ideas for how the public can go about protecting 
the environment. It will go into the 5 Rs of conservation: Refuse, Reduce, Reuse, Repurpose, and 
Recycle. Each one will have an accompanying explanation that shows what everyday choices 
                                                          







can be made in order to improve the health of our planet. Some will be physical examples or 
refusing things such as plastic straws and replacing it with a reusable straw. This conservation 
wall will also talk about ways to decrease the amount of automobile pollution by using different 
forms of transportation, carpooling, and alternative energy. There will also be information about 
voting in order to ensure that vital policies like the Clean Air and Clean Water Acts are protected 
without rollbacks. A rendering of this space and the sources included in the area are below. 
Below, painted on the wall will be piles of realistic looking plastic bottles.  
 






Figure 92: Image I  
Refuse 
This man is holding drinking straw from plastic pollution collected on beach, North East 
England, UK. Next time you are at a restaurant, drive-thru, or other establishment, refuse to get a 
straw with your drink. According to a study done at the University of California, Santa Cruz, 91 
percent of the plastics we use are never recycled. An easy way to cut back on this wasteful 




                                                          
82 “Man holding drinking straw from plastic pollution collected on beach, North East England, UK,” Getty, 







Figure 93: Image II  
Reduce It is easy to do more to reduce your carbon footprint. Instead of driving everywhere, try 
biking or walking on pleasant days. Utilizing public transportation also cuts emissions because 
many people can fit into underground metros and that prevents all of those individuals driving 
separate cars. Another way to reduce the amount of waste generated by the world is to 
contemplate impulse purchases and invest in memories over ‘stuff.’ 
Getty83 
 
                                                          








Figure 94: Image III  
Reuse  Disposable items can easily be replaced with reusable items. Every second in the United 
States, over 1,500 plastic bottles are used and discarded. Imagine how much cleaner the 
environment would be if we opted for reusable water bottles instead! 
Getty84 
 
                                                          








Figure 95: Image IV  
Repurpose Instead of letting older items go to waste, how about using them to create something 
new! Many different items can be repurposed into creative artistic pieces such as this Christmas 
tree! Pickle jars can become eclectic drinkware. The damage caused by a strong storm can turn 
downed tree limbs into an unforgettable accent wall inside the house.  
Getty85 
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Figure 96: Image V  
Recycle Most items that are regularly used can be recycled somewhere. Plastics, paper, 
cardboard, glass, and aluminum are some that most city recycling companies will collect. 
However, electronic goods, batteries, light bulbs, and even cars can be sent to specialized 
facilities for recycling. When you get home, look up your local facilities and join the recycling 
movement. The planet will thank you! 
Getty86 
                                                          








Figure 97: Reusable Straws for Display87 
 
Figure 98: Reusable Water Bottle for Display88 
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Figure 99: Image VI Voting  
Beyond the 5 Rs, there is one more essential component of conservation which is the easiest for 
any citizen to undertake: voting. Here, in the home and heart of American democracy, countless 
pieces of legislation go in and out of committees which could have significant impacts on our 
personal health and the health of the environment. By casting your ballot and advocating for your 
beliefs, you can make sure that our nation does more to improve the quality of life for all so that 
generation beyond ours can partake in the pursuit of happiness! 
Getty89 
 
                                                                                                                                                                                           
88 “32 oz Wide Mouth,” Hydro Flask, accessed 20 April 2019, https://www.hydroflask.com/32-oz-wide-
bottle/color,lemon,a,92,o,66.  
89 “Senior Mexican Woman Voting: A beautiful senior Mexican woman at the voting booth,” Getty, 







Figure 100: Image VII Voting  
U.S. Capitol during the Bicentennial of the Constitution Celebration 
Getty90  
 
Figure 101: Reusable Bag for Display91 
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bicentennial-of-royalty-free-image/73070864.  






Section V: The Online Exhibit 
 The online counterpart of this exhibit will utilize the programs of the National Museum 
of Natural History to map the exhibit space and put it on the website. No renderings of the online 
exhibit are shown in this proposal because the online space will literally be the interactive 
images of the physical space. The Virtual Tours offered by the NMNH use 360 degree capturing 
of the space to depict the museum environment in a manner that puts the audience in charge. 
Instead of being a point and click experience, visitors have full control of their view, just as they 
do in daily life. They can glide left, right, up, down, zoom in, and zoom out in a natural way. 
Their view is fluid, meaning turning left shows the space to the left as if turning one’s head, 
without loading or being redirected to another page. This exhibit will utilize the imaging and 
coding of Loren Ybarrondo as was done for the current virtual tours presented on the site.92  
The special exhibits space where Contemplating Climate Change will be presented is 
depicted virtually at the website with their mapping of the past exhibit Genome and can be 
explored for further reference.93
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Chapter 3: Specialized Audience 
 
  The target audience for this exhibit can be separated into three different 
categories. First, there are those who already believe that climate change is real. Second, there 
are those who are on the fence about the idea. Third, and most challenging, there are those who 
are opposed to climate change. Due to the content of the exhibit, projected attendance for the 
exhibit shows a larger number of people who already agree to the reality of climate change 
attending over those who are unsure and deniers. Still, a dual purpose of this exhibit would be to 
change the minds of those unexpected guest and also educate believers on how to open 
historically informed dialogues with people in their lives who are on the fence or are climate 
deniers.  
 In order to accomplish any public history institution goal, international museum 
consultants Timothy Ambrose and Crispin Paine say it is vital to understand the audiences to 
which you are attempting to appeal.1 Thus, research has been conducted into the various different 
groups and what motivating factors drive their attendance. Recent study into social and 
environmental psychology has discovered certain broad personality characteristics that would 
identify pro-environment behavior in various domains.2 Boyka Bratanova, Steve Loughnan, and 
Birgitta Gatersleben found that there is a “moral circle” which motivates people to positive 
environmental leanings and activism. This moral circle encompasses, “entities considered worthy 
                                                           
1 Timothy Ambrose and Crispin Paine, Museum Basics, 3rd ed. (New York: Routledge, 2012, c1993). 
Ross Parry ed., Museums in a Digital Age (New York: Routledge, 2010), 31-41. 
2 Boyka Bratanova, Steve Loughnan, and Birgitta Gatersleben, “The Moral Circle as a Common 
Motivational Cause of Cross-Situational pro-Environmentalism.” European Journal of Social Psychology 42, no. 5 





of moral regard and treatment.”3 Thus, the number of natural entities a person is concerned for 
directly correlates to their willingness to protect the environment. If a person is concerned with 
animal welfare, bird-watching, or values hiking in national parks, they are going to be more 
inclined to support pro-environment stances. This information is valuable because it gives 
concrete direction to the content of the exhibit. The likelihood that the exhibit will be well-
received increases by including images which appeal to the moral motivation of environmental 
supporters.  
 Furthermore, this research also illuminates a way to develop an emotional appeal to 
audience members who are on the fence. In order to ease them into the most receptive state 
possible, the exhibit must appeal to issues within most people’s moral circle that they do not 
realize are affected by environmental degradation. For example, most people regard children as 
part of their moral circle. While children are not directly part of nature, they are indirectly 
affected by the various toxicity events that have occurred. Giving a human face to these 
‘invisible’ pollutants will create a visceral connection to the topic and inspire these visitors to 
interact with the historical information more intently. A second study done by Dr. P. Wesley 
Schultz expands upon the idea of people responding to nature in as much as they relate to 
nature.4 He contends that this environmental concern manifests in three different ways: 
egoistically, altruistically, and biospherically. Egoistic environmentalists will only protect the 
parts of the environment that serve them. Altruistic environmentalists will protect the 
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environment when it is for the greater good of individuals closest to them, their community, or 
humanity as a whole. Biospheric environmentalists will be driven to protect the environment 
because of a value for all living entities. Most individuals on the fence will fall into the egoistic 
and altruistic categories. In order to reach them, this exhibit will employ similar methods to the 
study conducted by Schultz. 
After identifying where amongst the triad participants belonged, Schultz conducted a 
second study where he exposed subjects to various images of the environment.5 One of these 
images was of an animal being harmed by environmental pollution. The subjects were then asked 
to put themselves in the place of the animal and imagine how this would feel. Subjects then had 
to score how they felt about the environment in a survey. The study showed that exposure to this 
image accompanying a request to empathize with the animal significantly increased the 
biospheric response to climate issues. In this exhibit, there will be a few images of animals and 
the effects of pollution included which will be accompanied by phrases asking the audience to 
imagine what this feels like. Using the study as an indicator, this should increase interaction with 
and reception of the thesis.  
While the biospheric exposure method should increase responsiveness in some climate 
deniers, further studies have discovered that the dilemma of reaching the third branch of the 
audience is more complex than moral motivation. Katharine Hayhoe is a climate scientist and 
has recently been researching climate denial.6 She discovered that instead of seeing climate 
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change as a topic independent of themselves, most people actually believe their stance as part of 
their intrinsic identity. Therefore, when there is a challenge to this stance, deniers see it as a 
personal affront. In order to limit this radicalization, Hayhoe says that commonality must be 
found. Employing this, the exhibit intends to create a safe space for all visitors. This will be done 
with the introductory section where the audience will build a positive and personal frame for the 
environment. They will be invited to walk on the grassy areas, wisp their hands through the 
waves of grain, climb the tree, and embrace all the natural scents and sounds the sensory room 
has to offer. The space is to be a reminder of the beauty and simplicity of nature, the joys of 
childhood, and the peace of Mother Nature. In creating this tranquil atmosphere, the exhibit is 
welcoming the audience and creating a familiar relationship with each member. This relationship 
will stand as the foundation of commonality Hayhoe recommends and will increase trust so 
deniers will be more receptive to the message.  
Another aspect of the audience which bares consideration is accessibility. The 
Smithsonian National Museum of Natural History (NMNH) has a mission of, “Understanding 
the natural world and our place in it.”7 This is in addition to the major goal of all Smithsonian 
museums which is, “The increase and diffusion of knowledge.”8 In order to ensure that the 
greatest amount of knowledge of the natural world is diffused across the population, the 
institution must achieve exceptional accessibility. Ambrose and Paine identify six major barriers 
to accessibility that most museums construct: financial, physical, sensory, organizational, 
                                                           
7 “About the Museum,” National Museum of Natural History, accessed 13 March 2019, 
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intellectual, and social/cultural.9 Financially, there are no constraints upon the public. Admission 
to the NMNH is free unless otherwise noted.10 The museum is open every day except December 
25th, barring unforeseen circumstances.11 The NMNH has also done everything within their 
power to ensure that people of varying abilities have access to the museum and exhibits. All 
exhibits, food spaces, and bathrooms are wheelchair accessible. All video presentations include 
open captioning, listening devices are available upon request, and sign language interpretation is 
available upon request. Tactile objects are available throughout the museum and verbally-
described tours are available upon request. The accommodations provided for individuals in need 
of a unique visual or auditory experience overcome many sensory challenges.12 However, there 
are other visitors who have unique sensory needs, such as separation from large crowds and loud 
noises. The NMNH has also found a way to meet these needs with their Mornings at the Museum 
program.13 These programs limit the number of attendees and only allow entrance to those who 
require dimmed lights, low-noise, significantly less people, predictable transition, and more 
sensory objects.  
Organizationally, the NMNH does its best to ensure that all signs are easy to read, the 
layout is easy to follow, there is plenty of seating, the pace of stimulus is not overwhelming, 
                                                           
9 Ambrose and Paine, Museum Basics, 28-31.  
10 “Visit,” National Museum of Natural History, accessed 13 March 2019, https://naturalhistory.si.edu/visit.  
11 This year the museum was closed for multiple days this year due to the government shutdown. See 
“Update Jan. 2: Smithsonian Statement on Government Shutdown: All Smithsonian Museums and the National Zoo 
are closed effective Jan. 2,” Smithsonian, 2 January 2019, accessed 14 March 2019, 
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12 Ambrose and Paine, Museum Basics, 51-55.  
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there are easy to find food and drink areas, and there is time for psychological orientation when 
leaving the busy street and entering into the exhibits proper. The street entrance is on the lowest 
level and leads into a large room with minimal exhibit pieces. The National Mall entrance opens 
into the rotunda where the main elephant and the kiosk are the central foci. Intellectually, the 
exhibits, staff, and building are very receptive towards all people of all walks of life. The 
National Museum of Natural History is geared towards people of all ages. They offer multiple 
programs for grade school children and their families.14 The labels accompanying materials are 
easy to read and not significantly challenging intellectually. The Smithsonian Institution 
Building, better known as ‘The Castle,’ also offers multilingual services for visitors whose first 
language is not English.15 Beyond addressing the language barrier, the NMNH also works to 
achieve social and cultural comfort with all people by showing many artifacts of numerous 
different cultures will respect and awareness.  
In order to achieve the highest levels possible of accessibility, Contemplating Climate 
Change will utilize the systems and programs already in place and continue them within the 
physical space itself. The sensory room at the beginning will allow a physical element which will 
appeal to a variety of visitors who prefer sensory objects, which includes most children. The 
collective Smithsonian Institutions provided educational experiences to over 11 million kids in 
2018.16 It also serves to make the exhibit more accessible to those with varying needs, such as 
                                                           
14 “Department of Education,” National Museum of Natural History, accessed 13 March 2019, 
https://naturalhistory.si.edu/education.  
15 “Smithsonian Institution Building,” Smithsonian, accessed 13 March 2019, 
https://www.si.edu/museums/smithsonian-institution-building.  







the visitors of the Mornings at the Museum program. Beyond that, the auditory and olfactory 
portions of the environment will ensure that attendees with vision problems have an additional 
avenue of interaction. For each main label, there will be two secondary labels. One shall be in 
Spanish and the other shall be in Braille. It is estimated that 41 million people in the United 
States speak Spanish at home.17 Thus, recognizing the increasing bilingual nature of our nation 
will allow Spanish-speakers access to the materials and will also increase comfort of other 
minority groups. They will notice the steps the NMNH is making to being an inclusive 
environment and it will make them feel more welcome. Incorporation of Braille, though not 
required by the Americans with Disabilities Act of 1990, as there are interpreter services on 
hand, is another vital step to increasing the relational capacity with the audience.18 However, 
going above the legal expectation shows that the NMNH genuinely cares about all visitors and 
wants to provide an equal experience. Furthermore, it increases the rest of the audience’s 
altruistic understanding because they are participating in a space that is welcoming of all people. 
While it would be ideal to offer the exhibit in as many languages as possible, it is not as 
fiscally feasible. That is why Contemplating Climate Change will utilize the other services 
provided by the Smithsonian Institutions including language interpreters. There will also be 
access to special groups, like the “Mornings at the Museum” program for those with more 
complex requirements. Even service dogs will be allowed into the space.19 In keeping with the 
                                                           
17 “Hispanics in the US Fast Facts,” CNN, written 6 March 2019, accessed 14 March 2019, 
https://www.cnn.com/2013/09/20/us/hispanics-in-the-u-s-/index.html.  
18 “Effective Communication,” Americans with Disabilities Act, accessed 14 March 2019, 
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mission, the overall goal is to increase and diffuse knowledge; however, even the most 
considerate museum is limited by physical location. There will still be people unable to visit due 
to travel limitations or physical barriers because their needs cannot be met...or can they?  
The NMNH is extremely unique in that they offer an entirely virtual experience of 
permanent exhibits, past exhibits, and even other tours which include archives.20 The permanent 
exhibit and past exhibit virtual tours are completely devoid of people and actually put the 
audience in control.21 Visitors have 360 degree access to the exhibits and can look up, down, and 
turn in a circle. They can also zoom in and out to read text. Contemplating Climate Change will 
also utilize this feature. This will allow even greater access to the museum. In 2018, 1.7 million 
people visited the National Museum of Natural History website.22 Factoring the number in, that 
is a substantial addition to the physical audience which can be reached by climate history. 
Digitization opens an entirely new realm of possibility. Before, virtual exhibits used to be static 
pictures and accompanying text. Now, virtual museums are an extension of the physical space 
which allows users to discover digitally just as they would physically. On the value of digital 
exhibits Dr. Erkki Huhtamo states: 
Here the exhibits are no longer seen as separate entities put on display in any space. 
Instead, they are considered integral elements of a total environment that envelops the 
visitors and encourages them into dynamic relationship with the space and all its 
dimensions and elements. The environment comprises different media and channels of 
                                                           
20 “About the Museum: Museum Virtual Tours,” National Museum of Natural History, accessed 14 March 
2019, https://naturalhistory.si.edu/about/virtual-tour.  
21 “Permanent Exhibits Virtual Tour,” National Museum of Natural History, accessed 14 March 2019, 
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communication. Instead of a passive spectator in front of static exhibits, the visitor is 
meant to turn into an active participant.23 
According to the American Historical Association, active engagement and creating critical 
dialogue is the purpose of historical research.24 If we expect critical dialogue in the physical 
institution, then we must present the digital information in a dynamic way in order to capture the 
minds of the users. The NMNH does just that, therefore using these digital resources will only 
serve to support objective of Contemplating Climate Change. 
This exhibit is being created with the National Museum of Natural History for two 
reasons besides exceptional accessibility. First, this museum is a frequently trafficked space. In 
2018, there were over 4.8 million visitors.25 In 2017, the NMNH was the seventh most visited 
museum in the world.26 This means that there will be a great level of exposure for all people 
from all walks of life to the exhibit. Second, the central location of the National Mall in the 
United States’ capital is of pivotal importance. To begin with, it ensures a large tourist presence. 
There will be many people coming to see the White House, embrace the historic monuments, and 
follow the footsteps in our creation of democracy. There will also be local attendees from the DC 
area and political members from other cities, states, and countries here on business. This means 
that the people who have the greatest presence in the fight for environmental change could be 
attendees. What’s more, it is difficult to ignore the political atmosphere of being in Washington 
                                                           
23 Erkki Huhtamo, “On the Origins of Virtual Museums,” in Museums in a Digital Age, edited by Ross 
Parry (New York, NY: Routledge, 2010), 125.   
24 “Statement on Standards of Professional Conduct (updated 2019),” American Historical Association, 
accessed 14 March 2019, https://www.historians.org/jobs-and-professional-development/statements-standards-and-
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25 “Visitor Stats,” Smithsonian, accessed 14 March 2019, https://www.si.edu/newsdesk/about/stats.  






DC. The history of our great nation is permeating the air and it makes visitors ripe to evaluate 








Chapter 4: Budgetary Consideration and Staffing 
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Figure 102: Budget Table 
 The Smithsonian Fiscal Year 2019 Federal Budget request is $957 million.1 These funds 
are to be split amongst the nineteen Smithsonian museums, the zoo, and nine research centers 
and educational units.2 $220 million has been requested for facilities with the bulk of the money, 
$127 million going to the National Air and Space Museum for their renovations and new 
exhibits. Other institutions undergoing large renovations take the rest of the bulk. This leaves 
$17 million available for other institutions, like the National Museum of Natural History, to plan 
and design future exhibits. The budget also includes salaries and expenses. The expected allotted 
amount is set at $738 million. About $3.5 million is going to inflation in rent, utilities, and 
communication. The $738 million also includes $5 million for, “stabilizing the overall condition 
of the buildings and replacing security equipment.”3 That leaves $726.5 million to cover staffing 
                                                           
1 Linda St. Thomas, “Smithsonian Fiscal Year 2019 Federal Budget Request Totals $957 Million,” 
Smithsonian, 15 February 2019, accessed 6 April 2019, https://www.si.edu/newsdesk/releases/smithsonian-fiscal-
year-2019-federal-budget-request-totals-957-million.  
 
2 Linda St. Thomas “The Smithsonian Institution Fact Sheet,” Smithsonian, 14 February 2019, accessed 6 
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costs. For the 2019 fiscal year, the Smithsonian was granted $1 billion which allows an extra $43 
million cushion for various project and staffing needs.4 
 As it is, the budget only serves to cover about 70% of the costs of the museums.5 In the 
words of Smithsonian staff, “Private philanthropy bridges the gap between the Federal resources 
the Smithsonian receives and what it needs to carry out innovative research, expand its national 
collections, build new facilities, open truly 21st-century exhibitions and expand educational 
outreach to school-aged children.”6 Ways to support the museum include tiered memberships, 
large monetary gifts, corporate and foundation relations/gifts, small donation collection boxes 
within the museums, and purchases at museum stores.7 In 2018, the Smithsonian ran a 
fundraising campaign encompassing the nineteen museums, zoo, and nine research and 
educational endeavors.8 Over 535,000 people contributed various sized gifts from over 107 
different countries. The total amount contributed ended up at over $1.88 billion. As this more 
than doubles the amount provided by the government, patrons easily covered the 30% of extra 
costs that were not accounted for in the fiscal budget.   
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February 2019, accessed 6 April 2019, https://www.si.edu/newsdesk/releases/smithsonian-fiscal-year-2019-federal-
budget-totals-1-billion.  
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accessed 6 April 2019, https://giving.si.edu/faqs.  
 
6 “FAQs: Answers.” 
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 Due to the extremely effective budgeting of the Smithsonian and their very strong 
fundraising campaigns, there are no significant budgetary constraints. Thus, the amount required 
for this climate change project should be attainable. However, it is best to cover all eventualities. 
In the instance of additional funding being required at various institutions, two special climate 
change events will be held at the National Museum of Natural History after hours. These events 
will partner with local catering companies to provide a black tie dinner service in the rotunda 
with tickets prices directly contributing to the exhibit. Foods that will be served will be in season 
and on lists of most environmentally friendly and sustainable foods.9 During dinner, there will be 
orchestral music provided by members of the National Symphony Orchestra.10 Following dinner, 
patrons will have access to all the museum exhibits including the Contemplating Climate Change 
exhibit. The exhibit will be created before full funding has been met and will be paid after the 
two events have taken place. The draw for the events will be early access to the exhibit itself. 
Ticket offers will be sent to various members beginning with the upper tiers and moving down. 
If there are any tickets left, they will be released to the public. Some tickets will also be sent to 
various political persons who support climate change measures.  
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 Staffing needs will not exceed the already well-staffed Smithsonian Institutions. The staff 
of the National Museum of Natural History is very adept and renowned for their talents.11 The 
beauty of the Smithsonian Institution encompassing nineteen different museums is that if there is 
a specific talent required, such as creating replica newspapers or enlarging, enhancing, and 
matting a photograph, then the job can simply be sent to that other institution where there is 
specialization. However, at over 450 scientific staff members strong, the NMNH has more than 
enough talented teams to oversee this job. No additional security members will be needed in 
order to ensure the safety of the artifacts. All visitor bags are checked upon arrival and all 
entrants must pass a metal detector test. Security officers are also posted intentionally about 
exhibit spaces in addition to roving security guards. All museum spaces are remotely monitored 
via camera. Salaries and other staffing costs are covered in the Smithsonian Fiscal Year 2019 
Federal Budget and no additional costs are expected. 
 In order to ensure that the public is gaining access to primary source material, the 
National Museum of Natural History will be working in collaboration with various institutions, 
corporate bodies, and individuals across the globe. The bulk of the monies listed within the 
budget are for licensing fees and payments for art installations. A large amount of the images and 
newspapers appearing within the exhibit will be reproductions of primary artifacts instead of the 
artifacts themselves. The reasoning behind this is threefold. First, it allows better access to the 
materials. Enlarging images makes them more accessible and visible to the audience. Also, 
creating replica newspapers, which lend themselves to kinesthetic interaction, increases audience 
participation with the exhibit and is more likely to result in dynamic conversations about the 
                                                           






topic at hand. Second, it also allows those primary sources to continue to be accessible at the 
various institutions holding them. This means researchers and other interested audiences will still 
have access to the majority of artifacts at the other archives. Third, by still having the majority of 
artifacts within their own archives, the collaborators will be more inclined to allow digital loans 
of the materials, especially knowing a credit will be added to each label showing their support of 
the climate venture. As for the physical artifacts, monetary payments will be allotted to allow the 









Chapter 5: Recommendations  
 
 In order to implement this project, it is necessary to ensure that there are no budget cuts 
in the coming fiscal year. The government already granted the Smithsonian $1 billion for 2019.1 
Most of this was for renovations, but there was around a $17 million cushion available for new 
exhibits. In addition, there are the monies left over from the 2018 fundraising campaign which 
totaled $1.88 billion.2 Should these funds run out and the prospected NMNH fundraising dinner 
outlined in the budget section not pan out, it is essential to look at the possibility of addressing 
this obstacle by moving the project to the coming fiscal year. The federal budget request for 
2020 totals $978 million.3 There will be another $17 million available for new exhibits. Seeing 
as the NMNH would be put on hold during 2019, it is more likely that the museum will have 
priority in the coming year, ensuring that that Contemplating Climate Change exhibit gets made. 
The 2019 and the 2020 budgets allot for staffing with $740 million and $759 million sums 
available to continue attracting the best minds and delivering the best exhibits. Seeing as this 
project has a projected opening date of the second week of January 2021, the multiple budgets 
should be able to cover the cost. As there are no additional staffing positions required to create or 
present this exhibit, there are no projected issues with staffing. 
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Beyond budget, the next step of implementation is to consider the audience and their 
interest in the subject matter. As this is a topic which shows up in headlines daily, including 
everything from the allergies to the border crisis, it is obvious that the majority of visitors would 
have some investment in the topic, even if it were saying that climate change isn’t real.4 Paired 
with the research outlined in the Audience section of this project, there should be a significant 
draw to the exhibit. 
Recognizing these factors, it would be safe to move into physical implementation of the 
project. First, people holding copyrights and primary source material would be contacted. The 
Budget section has each piece within the exhibit itemized and includes who to contact for 
copyright and requests. Second, it would be necessary to contact the artists who will be making 
the installations. These items will take a large amount of time to put together and it is best to 
allow them to get started as soon as possible so the exhibit is not limited by an installation falling 
behind schedule. Third, it would be necessary to select a date to start preparing the space. 
Currently, there is an exhibit called Outbreak: Epidemics in a Connected World in the intended 
room and is projected to stay open until 2021.5 That means that Contemplating Climate Change 
would not open until 2021. This is opportune because it allows additional time look at funds 
from the 2019 budget, the 2020 budget, and the fundraising from 2018 to see if the cost is 
entirely covered. Also, this time frame allows the archives and the NMNH plenty of time to draft 
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agreements which appeal to all involved for rights and loans. In addition, the artists will not feel 
a significant time crunch in developing these unique installations and domes so the final products 
shall look impeccable. Hence, the projected start date for changing the exhibit shall be the first 
week of 2021.  
Fourth, a new digital table will be mapped out with projected contact dates and deadlines 
for each piece of the project. There will be multiple columns identifying necessary information 
on each item. These shall include if rights have been accrued, who has given license to use these 
items, the start date for items that need to be physically created, various check-ins to assess 
project progress, and a projected end date. The hope is to have all completed items in the 
possession of the NMNH at least two to three weeks prior to the start of the 2021 New Year so as 
to ensure that the space can be readied as quickly as possible. Fifth, as it gets closer to the start 
date, it would do well to ensure that all equipment is available to digitally map the space so it can 
be accessible online. Sixth, if necessary, there will be requirements for creating and developing 
the potential fundraiser dinners to accrue the necessary funds to finish the project.  
Another consideration for the development of this project will be copyright. Currently, 
the images and artifacts within this proposal have either been used with permission, have been 
paid for use, or fall under the Fair Use legislation of the United States.6 According to this 
legislation, copyrighted material can be used for the purpose of the work, the nature of the 
material, sustainability, and effect on the market. Both Southern New Hampshire University and 
the National Museum of Natural History are educational institutions. NMNH specifically is a 
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nonprofit, which supports Fair Use. The nature of the materials varies, but the majority of them 
are not artistic in nature, hence there is more leeway in using factual and historic images. Smaller 
portions of these collections have been used, therefore they are sustainable. Finally, the overall 
effect on the market shall be minimal because almost all of these resources exist online or in 
institutions where the public has access. They can be viewed already without having to pay and 
would, therefore, have no effect on supply and demand.  
In the course of creating this project, a dialogue has been opened with many of the 
archives that hold pieces which will be used/copied in this exhibit. They have been extremely 
helpful and willing to share resources to further public education. Hence, it is also unlikely that 
there should be an issue with acquiring rights to the primary sources. However, the three pieces 
which may prove most challenging will be the use of The Lorax, the various poems, and Brother 
Nut’s smog bricks. There is much evidence showing that the rights to Dr. Seuss works can be 
very difficult to acquire.7 As this is for public education and will not be used by a for-profit 
venture, the estate may be more inclined to allow the use of the story for the exhibit. There can 
also be challenges with rights to famous poetry, so there can be challenges with getting rights to 
the included prose. The exceptions are the Walt Whitman which has no copyright and the 
Langston Hughes because the Smithsonian’s National Museum of African American History & 
Culture already has a Langston Hughes poem in it so there is a strong and positive relationship 
with that estate.8 Thus far, people have offered Brother Nut large amounts of money to purchase 
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a brick and he has refused.9 The hope is that he would be willing to lend it to an institution who 
does not want to exploit it, but to educate the public on the very subject which is dear to his 
heart.  
The audience will influence the development of their exhibit based upon their support of 
the Smithsonian museums and their support of the topic. Monetarily, fundraising is expected to 
cover the other 30 percent of the cost to create and run exhibits. Hence, it is important that the 
Smithsonian keeps good relationships with their stakeholders and the public at large. More 
importantly, it is necessary that topics presented at the NMNH are positively received. That is 
why routine surveys will be given out to visitors in order to gauge their receptivity and 
experience at the exhibit. There will be two styles of survey: informal and formal. The informal 
survey will stem from NMNH staff that will be posted inside and at the end of the exhibit. They 
will answer questions and casually strike up conversation about what visitors think of the space. 
These will then be electronically record significant findings. For the formal survey, members 
will be contacted electronically and asked to gauge their latest visit. The survey will be very 
brief, but analytical enough to garner viable data.  In both cases, the staff will then go over the 
feedback to see what visitors think of Contemplating Climate Change and what can be improved.  
Another way audience interaction will be essential to the development of the exhibit is 
through marketing. Social media campaigns will be undertaken using a variety of different 
platforms to increase audience awareness of and attendance to Contemplating Climate Change. 
The NMNH is already very effective at using their various social media accounts to engage the 
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audience before, during, and after a visit.10 Marketing the exhibit in a provocative and exciting 
way will inspire audience members to visit, tell friends and family, and even return to the exhibit 
with others to experience the excitement this tactile space has to offer. Hence, utilizing it to 
enhance the experience and generate audience buy-in is logical.  
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 Contemplating Climate Change is undertaking a topic that is vital to our continued 
existence in a dynamic and engaging way. It intends to bridge the gap between disbelief and 
belief as well as the gap between belief and action. It shall accomplish this goal by separating the 
museum space into four different sections: the visceral, the visible, the invisible, and the choices. 
Each one utilizes psychological research to appeal to a variety of audience members in order to 
compel them to engage with the information in a dynamic and meaningful way. There is the 
visceral section which employs poetry and calls upon memory to develop a love of nature. Then, 
there is the visible section which utilizes historical research on the air toxicity events of Los 
Angeles and Donora as well as the water toxicity of the Cuyahoga River Fire and Rachel 
Carson’s findings with DDT to build a case for environmentalism. Next, there is the invisible 
section which presents historical and scientific source material concerning climate change. This 
section also creates a connection back to the visceral by showing wildlife photography and 
asking the audience to contemplate the effect their actions have on life throughout the planet. 
Last, there is the choices section which empowers the audience to enact a meaningful change in 
their lives right now.  All of these culminate in a space that is ready to change minds and create 
critical conversations concerning our place in the environment.  
 The audience has been identified and considered heavily throughout the decision-making 
process so as to change and motivate as many minds as possible. The budget has been deeply 
considered and all eventualities have been accounted for in order to ensure that this project can 
be up and running as easily as possible. There is a plan to ensure that audience feedback will be 





visiting the physical location at the Smithsonian’s National Museum of Natural History or 
visiting the virtually mapped exhibit online, guests will be called to lifestyle changes and 
conversation outside the space. This topic is universal. We all call the planet Earth home and we 
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